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INTRODUCTION 


Le présent fascicule réunit les Lexiques stratigraphiques du 
Liban, de la Syrie et de la Jordanie. 

Son domaine s'étend ainsi depuis le parallèle d'Akaba au S, 
jusqu'à proximité des chaines du Taurus au N, et de la Médi- 
terranée vers l'E jusqu'en Haute Mésopotamie : il fait entière- 
ment partie de la plateforme Arabique. 


Le long du golfe d'Akaba et du fossé de la Mer Morte pointe 
le socle précambrien, mais il ne fait que se montrer sans s'étaler 
en surface, car il s'enfonce vers le NE, sous le sédimentaire. 
D'autres pointements précambriens, fort exigus, se font jour dans 
l'aire des roches vertes du Baér et du Bassit, au NE de Lattaquié; 
leur interprétation reste difficile. 

La montée en surface du socle précambrien dans la région 
d'Akaba implique l'affleurement de terrains anciens, paléozoïques : 
le socle est surmonté par des grès de Nubie, dont la plus grande 
partie est cambrienne, ordovicienne et silurienne. Leurs strates 
tranquilles s'enfoncent doucement vers le NE, comme la surface 
du socle. 

En haute Djezireh, au coeur du Jebel Abd el Aziz, des pa- 
quets de Tournaisien, qui ont perdu leurs connections stratigra- 
phiques, sont emballés dans le Campanien et le Maestrichtien. 
Quelques données sur le Paléozoique sont fournies par des fora- 
ges profonds de prospection du pétrole. 

Le Trias affleure au bas du versant du plateau jordanien, en 
face de la Mer Morte; il est connu aussi comme lambeaux épars 
associés aux roches vertes du Baër et du Bassit. 

Les terrains affleurant largement en Jordanie, au Liban et en 
Syrie se rangent du Jurassique au Quaternaire : c'est à ces ter- 
rains que sont consacrés la plupart des articles de ce fascicule. 
Mais un effort a été fait pour compléter la géologie de surface par 
les renseignements fournis par les forages de prospection du 
pétrole. 


Dans quelle mesure la tectonique influe-t-elle sur le déve- 
loppement stratigraphique ? 

C'est semble-t-il le méme socle précambrien qui sert de 
substratum au sédimentaire à travers toute l'étendue de la Jor- 
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danie, du Liban et de la Syrie; il ne parait pas qu'il y ait à dis- 
. la . Li x , . 

tinguer entre une aire méridionale à socle précambrien, et une 

aire septentrionale à socle calédonien ou hercynien. 


En effet au pied de la chaine de l'Amanus le long du fossé 
du Kara Sou (à PE du golfe d'Alexandrette), le Précambrien, 
intensément plissé et arasé, est surmonté par un Cambrien tran- 
quille qui n'a subi que des déformations à grand rayon de cour- 
bure. La premiére grande discordance se situe donc au méme 
niveau que dans les environs d'Akaba. 


Cette communauté de socle n'exclue pas une différenciation 
de grandes régions tectoniques et stratigraphiques. 


(1) Le golfe d'Akaba se prolonge vers le N jusqu'au Taurus 
par un faisceau de grandes cassures méridiennes ou subméridien- 
nes, qui se rattachent aux grands accidents de l'E et du NE afri- 
cains. 

Ces grandes cassures ont permis des mouvements verticaux; 
de grandes unités structurales sont apparues sur leur tracé, dont 
les unes se sont mises en relief, tandis que d'autres se sont 
enfoncées. 

Ces contrastes de relief se sont répercutés sur la stratigraphie; 
ils sont sensibles dés le Jurassique, mais plus nettement à partir 
de la fin du Crétacé. 

D'autre part, ils ont porté à l'affleurement des terrains qui 
n'apparaissent guère en Syrie intérieure : c'est le Jurassique qui 
forme le cœur des massifs; le Crétacé inférieur et moyen en 
constitue l'enveloppe. 


(2) Le paysage devient plus uniforme à lE de la rangée des 
grands massifs jalonnant le faisceau de cassures méridiennes. De 
vastes étendues sont tabulaires, mais cette région comporte de 
larges ondulations, des bombements et des dépressions et elle est 
parcourue par de fins plissements. 

C'est un domaine essentiellement paléogéne et néogéne; le 
faisceau des plis palmyréniens fait cependant affleurer le Crétacé. 


(3) Dés l'approche de l'Euphrate et au-delà jusqu'au Tigre, 
se développent les séries monotones des Lower Fars, Upper Fars 
et du Bakhtiari, qui sont néogénes. Les confins de l'Euphrate 
et la Haute Djezireh représentent ainsi le fond du golfe Persique 
néogène, qui, depuis le détroit d'Ormuz jusqu'à Rakka ou Mar- 
dine, mesurait 2000 km de long. La stratigraphie de ce fond de 
golfe se rattache à celle de l'Irak, si minutieusement présentée 
dans le Lexique stratigraphique de l'Irak. 


L'établissement du Lexique stratigraphique pour ces diver- 
ses régions a été réparti ainsi : 
— L. DUBERTRET a traité la chaine des massifs cótiers libano- 


syriens et les régions voisines à l'E, en utilisant l'abondante do- 
cumentation publiée. 
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— EJ. DaNIEL a fait le point des connaissances stratigraphi- 
ques sur la Jordanie et la Syrie intérieure acquises à loccasion 
de la prospection du pétrole. 

— Dr F. BENDER a exposé la stratigraphie des grès de Nubie 
des environs d’Akaba au vu des récentes recherches de la « Ger- 
man Geological Mission » actuellement installée à Amman. 


Les auteurs se sont efforcés, pour cette première édition du 
Lexique stratigraphique du Liban, de la Syrie et de la Jordanie, 
de faire un inventaire objectif de toutes les études faites. Un tel 
inventaire apparaît comme un préalable indispensable à l’appré- 
ciation de ces travaux et à une discrimination entre les termes 
stratigraphiques à employer aujourd’hui et ceux devenus caducs. 

Mais, comme il a été indiqué, les sources d’information ont 
été très diverses. L'étude du Dr F. BENDER sur les grès de Nubie 
constitue une contribution originale. — Pour les massifs libano- 
syriens et leurs confins, il a été possible de se référer à des tra- 
vaux publiés. — Les données sur la Syrie intérieure et la Jor- 
danie pour la plupart figurent, éparses, dans des rapports rendant 
compte des progrès de la prospection du pétrole : rechercher des 
données, les trier, en faire une synthèse, a représenté un travail 
considérable. 


Le lecteur sera frappé par le manque d’homogénéité de ce 
fascicule, qui tient au fait que le problème stratigraphique a été 
abordé par les géologues non pétroliers et les géologues pétro- 
liers de façon très différente. Les premiers ont fait usage des éta- 
ges de la chronologie classique, de zones fossilifères; les seconds 
ont appliqué strictement les règles de la nomenclature lithologique 
recommandées par American Association of Petroleum Geolo- 
gists : la suite complète des terrains est divisée en unités litholo- 
giques et un nom nouveau est créé pour chaque faciès particulier. 
Les Lexiques de la Syrie intérieure et de la Jordanie suivent 
ainsi les mêmes principes que le Lexique de l’Irak, préparé avec 
le plus grand soin, et qui constitue un modèle parfait d’applica- 
tion d'une nomenclature lithologique. 


LIBAN ET SYRIE 


Chaîne des grands massifs côtiers et confins à l'Est 


par L. DUBERTRET 
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TABLEAU STRATIGRAPHIQUE 
Liban, Anti-Liban et Damascène 


érosion. , 


— cailloutis de pentes, décollements, coulées de 
boue, alluvions. 

— plages et terrasses étagées entre la cote 100m 

et le niveau de la mer. 

nappes basaltiques tardives. 


poudingue et tuf d'eau douce redressés (Arka). 
argile bleue de Beyrouth, craie grumeleuse du 
plateau de Zrharta (SE de Tripoli). 

nappes basaltiques (Homs). 


marne lacustre (de Zahlé, Damascéne). 
caleaire à Lithothammium. 

poudingue. 

nappes basaltiques (J. Maani). 

caleaire à Lépidocyclines (Khaizaran, au S de 
Saida). 


calcaire récifal (Maaloula). 
calcaire subrécifal (Doumar). 
marne à Globigérines ou calcaire. 
marne grise à Globigérines. 


marne à Globigérines. 

marnes à Ammonites, calcaires à Hippurites. 
calcaires et marno-calcaires puissants. 

argiles et calcaires quartzeux surmontant du 
grés quartzique. 

— rares bréches et poudingues. 


— basalte, cinérites. 

— calcaires néritiques, argiles. 

-— calcaires et dolomies puissantes. 
— marne gypseuse. 


QUATERNAIRE .......... + — abaissement graduel du niveau de la mer. 
— volcanisme. j 
OROGENÈSE 
— érosion. 
POT NA S N ON — golfes plaisanciens. 
— volcanisme. 
OROGENÈSE 
Pontien v. m. NM — régression, lacs étendus. 
( — transgression sur les contreforts W du Liban. 
Vindobonien .......... UM : 
| — réveil du volcanisme. 
Hurdeshem 4... s — exondation presque totale, reliefs vigoureux. 
OROGENÈSE 
BIBHOSOGHe cree — régression lente. 
SUD. =. — régression lente. 
Eocène .... moy — transgression. | nan : ; 
infe ie — début de transgression, érosion des aires émer- 
gées. 
OROGENÈSE 
SUP senri — transgression (?) : 
Crétacé M. — tendance à l'émersion (au Turonien). 
FRS vins — large transgression. 
inf a — transgression lente. 
— émersion partielle. 
OROGENÈSE 
du { | — volcanisme. y | 
7 P. || — tendance à la régression. 
Jurassique moy — transgression. 
inf o5 — régression. 
EPIS Geo cers deir op usas — transgression passagère, 
(Jordanie) 


— banc calcaire interstratifié dans le grès de 
Nubie (NE de la Mer Morte). 


Paléozoïque ancien 
(Jordanie) 


— régime littoral avec incursions momentanées 
de la mer. 


— grès de Nubie avec intercalations calcaires 
(Cambrien à VE de la Mer Morte). 


Antécambrien 
(Jordanie) 


— volcanisme profond. A 
— pénéplanisation du socle granitique. 


— dolérites. j 
— granite supportant des taches de poudingue. 
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LIBAN ET SYRIE 


Chaine des grands massifs côtiers et confins à l'Est 


Les régions dont traite cette partie du Lexique stratigraphi- 
que, s'étendent sur 100 km vers l'E à partir du rivage oriental 
de la Méditerranée et sur 500 km du S au N. Elles comprennent 
les massifs du Liban et de l’Anti-Liban, le massif Alaouite et le 
Jebel Zawiyé, le Jebel Akra, ainsi que le bord des plateaux de 
la Syrie intérieure : Damascène, plateaux de Homs, Hama et Alep. 

L'existence de la chaine des grands massifs et la morphologie 
de ces massifs sont liées au prolongement des cassures du Fossé 
du Jourdain vers le N, jusqu'au Taurus. Elles ont libéré de puis- 
santes unités structurales, qui ont pris du relief, tandis qu'à proxi- 
mité se formaient des fossés. Et ce jeu a fait apparaitre en sur- 
face des terrains qui ne sont guére visibles dans les régions 
intérieures plus tranquilles. 

C'est le Jurassique qui forme le socle ou le cœur des grands 
massifs; le Crétacé inférieur et moyen (base du Crétacé à Turo- 
nien) en constituent l'enveloppe. Tandis que le Crétacé supé- 
rieur (Sénonien) et le Paléogéne sont restreints aux dépressions 
voisines et aux plateaux. 


La stratigraphie du Jurassique a été établie dans l'Hermon; 
puis étendue petit à petit au Liban et au NW de la Syrie. 

Au contraire la stratigraphie du Crétacé a été établie dans 
les environs de Beyrouth et les coupures adoptées ont été recon- 
nues applicables à l'Anti-Liban, au massif Alaouite, au Jebel 
Akra et au Kurd Dagh. 

Le Paléogéne et le Néogéne marin sont également bien 
développés dans les environs de Tripoli et dans le NW Syrien 
et ont été étudiés simultanément dans ces régions. 


L'historique détaillé de la stratigraphie des régions considé- 
rées fait apparaître leur interdépendance. Telle partie de la série 
stratigraphique est plus explicite dans une région que dans une 
autre. Et un tableau d'ensemble ne se dégage qu'à la corrélation 
des données provenant de toutes les régions. Toutefois il était 
possible de classer régionalement les données de ce Lexique: 
l'index stratigraphique a été conçu dans cet esprit et il permettra 
de situer aisément n’importe quelle unité stratigraphique. 
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Dans les régions considérées, c'est l'échelle chronostratigra- 
phique qui a prévalu. L'historique révéle que ce ne fut pas sans 
inconvénient : bien des erreurs ont été commises, qui impliquaient 
la nécessité de corrections; l'emploi de désignations lithologiques 
eüt dans certains cas été plus prudent. Mais une application sys- 
tématique de la nomenclature lithologique n'était pas nécessaire, 
et ce fut un avantage de pouvoir utiliser pour la carte géologique 
les termes chronostratigraphiques classiques. 


Les articles relatifs aux Systèmes donnent chacun un aperçu 
d'ensemble sur le développement stratigraphique ainsi que l'his- 
torique de sa découverte. Les unités de détail sont ainsi situées. 

La synthése de ces articles relatifs aux systémes est donnée 
par le tableau stratigraphique concernant le Liban, l'Anti-Liban 
et la Damascéne. 


Il est valable aussi pour le NW Syrien, mais dans cette région 
intervient un fait majeur nouveau: la mise en place des roches 
vertes du Baér et du Bassit et du Kurd Dagh, au Maéstrichtien, 
comme puissante intrusion sous-marine. La présence de ces ro- 
ches vertes n'implique d'ailleurs pas que le NW Syrien soit d'une 
tectonique fondamentalement différente de celle des régions plus 
méridionales. 


L. D. 


ABEIH SANDSTONE ........ Crétacé, (?) Aptien inférieur 


WHITFIELD R.P. (1891). — Observations on some Cretaceous 
Fossils from the Beyrût District of Syria, etc. Bull. Am. Mus. 
Nat. Hist., III, 2, p. 383. 


Niveau n? 1, le plus bas, de la coupe du Crétacé du Liban 
central donnée par WHITFIELD d’après les relevés du Rév. Brb W., 
missionnaire américain à Aabey. Il repose sur les calcaires juras- 
siques à Cidarites glandarius Lang; il est trés fossilifére : il s'agit 
apparemment de la « Gastropodenzone von Abeih » de Fraas O. 
(1878), c'est-à-dire de l'Aptien inférieur. 

Faute de définition précise, le terme est inutilisable. 

Niveau 2: Bewerty beds, Nerinea clays. 


EDETEN (EDADE e is sect AE hut LOT Md Crétacé 


DuBERTRET L. et VAUTRIN H. (1937). — Révision de la strati- 
graphie du Crétacé du Liban. Notes Mém. Sec. Et. géol. Syrie et 
Liban, II, p. 43-73. 


— Carte géologique du Liban au 1/200 000, notice explicative 
(1955). 

Douvizzé H. (1910), le premier, avait défini un étage Albien 
au Liban en y faisant rentrer l’ensemble des couches comprises 
entre la base de la «muraille de Blanche» et les «marnes à 
Ammonites syriacus et Emallaster syriacus » c'est-à-dire l'Aptien 
supérieur et les bancs à Cardium de DUBERTRET L. et VaurRIN H. 
(1937). Les relevés de terrain et les fossiles correspondants avaient 
été fournis par ZuMorrEN G. Ce dernier s'est tenu à la définition 
donnée par DouvirrLÉ (1926, p. 84): 

«L'Albien se compose de trois termes de bas en haut: 

(1) grand bane n? 7 de la coupe de Blanche; 
(2) marnes et calcaires jaunes bruns à Orbitolines et moules de 

Lamellibranches; 

(3) grand banc à Cardium de Fraas». 

Le bane n° 7 de la coupe de Blanche est sa «muraille >; 
mais le « banc à Cardium » n'est pas celui qu'a défini Fraas, cette 
définition étant entachée d'erreurs et contradictoire, il est pris 
au sens corrigé que lui a donné Zumorren. (Voir « banc à Car- 
dium », ZUMOFFEN). 


DUBERTRET L. et VAUTRIN H. (1937) définissent l'Albien comme 
composé par les «bancs à Cardium » au sens de ZUMOFFEN et 
par les «marnes à Knemiceras» ou Vraconnien de DouviLié : 
c'est la base du Crétacé moyen marno-calcaire et calcaire. (Voir 
« Crétacé du Liban »). 
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Il est formé d’alternances de bancs calcaires et de marnes 
vertes, très fossilifères, de faciès franchement plus profond que 
celui des couches sableuses sous-jacentes. Elles sont le mieux 
développées en montagne dans la zone du col de Beïdar (route 
Beyrouth-Damas) et de là vers le S, jusqu'à Jezzine: elles 
atteignent 120 à 150 m de puissance, leur faune est albienne : 

— Orbitolina conica (d'Arch.) à la base seulement; 

— Trochodiadema (Pseudodiadema) libanoticum de Lor. 

— Diplopodia hermonensis de Lor., Holectypus portentosus 

Coqu. 

— Toxaster dieneri de Lor., Heteraster delgadoi de Lor.; 

— Exogyra flabellata Goldf., Pecten (Neithea) shawi Perv.; 

— Trigonia ondulo-costata Blanckenh.; 

— Gyrodes manueli Choffat, Glauconia renauxi d'Orb. var. 

minor. Delpey; 

— Microschiza (Cloughtonia) scalaris Conrad; 

— Microschiza (Coromatica) heybroeki Delpey; 

— Tylostoma triplicata Whitfield, T. syriacum Conrad; 

— Ampullina (?) indurata Conr.; 

— Pterodonta (?) bhamdunensis Blanck., P. altispira Whit- 

field; 

— Strombus incertus d'Orb. Cerithium (Pygasus) magni- 

costatum Conr.; 

— Nerinea cretacea Conr., N. salignaci Coqu., N. fleuriaui 

d'Orb.; 

— Knemiceras attenuatum Hyatt, K. arambourgi Basse; 

— K. dubertreti Basse, K. compressum Hyatt, K. pinax 

Krause; 
— K. flexiloculosum Basse; K. uhligi Choffat var. douvillei 
Basse; 

— K. syriacum v. Buch, K. subcomplicatum Basse; 

— Engonoceras aff. complicatum Hyatt, E. jezzinense Basse; 

— E. gracile Douv., E. jullieni Basse; 

— Engonhoplitoides kenchelaense Basse, E. zumoffeni Basse. 


Des variations dans le développement de l'Albien témoignent 
de la persistance de l'influence d'une topographie du substratum. 
Vers la cóte il devient plus calcaire et moins fossilifére, au point 
de ne plus étre discernable des alternances de marno-calcaire et 
de calcaire du Cénomanien. Dans le N du Liban et dans l'Anti- 
Liban, on ne reconnait plus que 50 m de terrains marneux entre 
le grés aptien et le calcaire cénomanien et le tracé d'une limite 
vers celui-ci parait aléatoire. 


Voir «Crétacé du Liban», « Banc à Cardium », ZUMOFFEN: 
«niveau à Knemiceras syriacum », DouvILLÉ. 

Voir aussi Basse E. Mme, — Les Céphalopodes Crétacés des 
massifs cótiers syriens. (1937) Faune albienne, p. 107-175, pl. VIII- 
+ me (1940), 2° partie. Les couches à Knemiceras, p. 413-444, 
pl. I-V. 
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AMMONITES (Niveau a...) ............ Crétacé, Turonien 


Douvizzé H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
Géol. Fr., n° 41, VI, Rudistes du Liban, p. 52-75, pl. I et IV-VI. 


D’après les relevés de Zumorren G., Douvizré décrit, au- 
dessus de la baie de Jounié et dans les environs de Jbáil et dans 
le haut des calcaires constituant la partie moyenne du Crétacé, 
des marnes calcaires dures A cassure conchoidale, caractérisées 
par Thomasites rollandi Thomas et Péron, Pseudotissotia cf. luciae 
Perv., Amm. striatocostatus Schloth. Mammites nodosoides, qui 
sont turoniennes inférieures. Ces « marnes 4 Ammonites » repo- 
sent sur les « Calcaires à Radiolites » cénomaniens et supportent 
les « calcaires à Hippurites ». 

Le niveau a été suivi depuis la baie de Jounié vers le N 
jusqu’au Nahr el Joz. Cependant, au-dessus de Jbail, de petits 
récifs d’Hippurites apparaissent au sein des «marnes 4 Ammo- 
nites» et sous des niveaux à Ammonites turoniennes, tandis, 
que plus au N, dans la carriére de la cimenterie de Chekka, des 
Ammonites se trouvent à 2 m sous le toit des calcaires équi- 
valent aux «calcaires à Hippurites »: Acanthoceras aff. deve- 
riamum d’Orb. et Coelopoceras lesseli Brüggen. 

Sur le bord oriental de la Békaa, au pied de l'Anti-Liban, la 
« marne à Ammonites » constitue un repére précieux, qui permet 
de séparer le Turonien du Cénomanien, tandis que sur le bord 
occidental lui correspondent des assises calcaires. 

La «marne à Ammonites » est bien apparente également sur 
le bord oriental de l'Anti-Liban et dans les gorges du Barada 
immédiatement à l’amont de la plaine de Damas. 

Le niveau a donc une certaine extension géographique et il 
est précieux pour les levers de cartes, mais des conditions locales 
peuvent lui substituer des calcaires, auquel cas il devient trés 
difficile de séparer le Turonien du Cénomanien: tel est le cas 
pour la cóte au S de Beyrouth et au N du Nahr el Joz et sur 
le bord occidental de la Békaa. 


AMMONITES SYRIACUS (Zone des...) .... Crétacé, Albien 


Fraas O. (1878). Aus dem Orient. II. Theil. Geologische Beo- 
bachtungen am Libanon. Württemb. naturw. Jahreshefte, p. 332 
(76). 

Fraas signale l'Ammonites syriacus v. Buch à Bhamdoun 
et en maintes autres localités et il poursuit: « Mit diesem Am- 
monitenhorizont beginnt eine neue Ordnung der Dinge: die braune 
Kreide verschwindet für immer, die graue Kreide beginnt, mit 
derselben eine Felsbank die weithin den reizenden Felsenkranz 
in die Berge legt... ». 

«Die Ammoniten stecken... unter dem eigentlichen Felsen- 
kranz in einem Austernmergel ». 

« Gegen 200 m mächtig erheben sich über dem Ammoniten- 
lager die Felsbánke in grosser Einfórmigkeit ». 

La définition, très claire, désigne les marnes à Knemiceras 
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spp. Engonoceras spp. etc. (v. Mme E. Basse, 1937, pp. 166-175, 
pl. VIII-XI et 1940, pp. 413-443, pl. I-V), placées aujourd'hui dans 
lAlbien (DuBERTRET, 1940, p. IX). 

Le terme reste valable. 

Formation sous-jacente : Cardiumbänke. 

Formation sus -jacente: Radiolitenzone. 

Synonymies: Stufe des Buchiceras syriacum v. Buch, NoET- 
LING, 1886; niveau à Knemiceras syriacum, DovuvirLÉ, 1910, p. 60. 


AMUSSIUM CRISTATUM Brn. (Poudingues, calcaires mar- 
feux af.) e IE S EISE REA Néogéne, Pliocéne 


Carte Géologique du Liban au 1/50000', feuille de Sir ed 
Danié. 
Terme suggéré par celui de «craies jaunátres grumeleuses 
à Amussium cristatum Bronn. », KELLER A. (1933). — Le Miocène 
du Liban. Notes Mém. Sec. Et. Géol. Syrie et Liban, I, p. 163, 
qui cependant ne désigne qu'une partie du Pliocéne de la région. 
Synonyme de « mollasse- » ou « marne sableuse de Zrharta », 
q.v. 
Zrharta, localité située à 6 km au SE de Tripoli, sur le Nahr 
Abou Ali. 


APTIEN (Liban) Pistes mass nex SOIR ME a. teh Crétacé 


DuBERTRET L. et VAUTRIN H. (1937). — Révision de la Strati- 
graphie du Crétacé du Liban. Notes et Mém. Sec. Et. géol. Syrie 
et Liban, II, p. 44-60. 


DuBERTRET L. (1940). — Introduction, Tome III des Notes et 
Mémoires, etc., p. VII-X. 


Jusqu'à Douvizzé H. (1910), la base du Crétacé, à fréquentes 
couches gréseuses, a été classée cénomanienne (FRAAs O., DIENER 
C., BLANCKENHORN M.), voire turonienne (NoETLING F.). DOUVILLÉ 
a défini au-dessus du « Grés à lignite » qui forme la base non 
fossilifère du Crétacé, un Aptien et un Albien qui correspondent 
approximativement à l’Aptien inférieur et supérieur de DUBER- 
TRET L. et VAUTRIN H. (1937). Et Zumorren G., qui lui avait com- 
muniqué les relevés de terrain et les faunes correspondantes, 
s'est tenu à ces coupures (1926). 

DusERTRET L., et VAUTRIN H. appellent Aptien les alternances 
de grès, grès argileux, marne et de bancs calcaires divers, fossi- 
lifères, qui se situent entre du «grès de base» non fossilifère 
et le « banc à Cardium » au sens de ZUMOFFEN G. 

L'instabilité du caractére lithologique de ces alternances et 
la persistance de grés quartzique traduisent un dépót dans des 
eaux peu profondes, dans un milieu à vie intense: ces terrains 
sont riches en fossiles. Dans les assises inférieures se trouvent 
des formes qui pourraient étre barrémiennes aussi bien qu'ap- 
tiennes. Puis, sans limite distincte, suivent des formes aptiennes 
inférieures, puis aptiennes supérieures ou simplement aptiennes. 
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Ces alternances montent jusque sous les assises à Heteraster del- 
gadoi de Loriol, Knemiceras spp., Engonoceras spp., qui sont 
albiennes. Ainsi, le complexe est attribué à l’Aptien. Sa puissance 
atteint 250 m. 

Parmi les bancs calcaires intercalés dans le complexe argilo- 
gréseux se détache une falaise, haute d’une soixantaine de mètres, 
reconnaissable dans toute l'étendue du Liban et de l'Anti-Liban, 
qui correspond à une première incursion marine franche : c’est la 
« muraille de Blanche », ou « falaise de Jezzine » ou « falaise de 
Mdairej ». Ce repère, sûrement identifiable, a servi à subdiviser 
lAptien: les couches fossilifères sous-jacentes sont classées 
aptiennes inférieures, tandis que la falaise de Jezzine et les 
alternances à niveaux gréseux, jusque sous les couches albiennes, 
sont groupées comme aptiennes supérieures. La correspondance 
de ces coupures avec les coupures classiques d’Europe est con- 
firmée par la présence d’une forme aptienne inférieure de Dou- 
villeiceras au-dessous de la falaise de Jezzine (carrières de 
Mkallès), et de Rudistes aptiens supérieurs au-dessus : Horio- 
pleura lamberti Mun. Chal. et Eoradiolites plicatus Conrad. La 
puissance de l’Aptien inférieur atteint 160 m, celle de l’Aptien 
supérieur 80 à 90 m. 

Les faunes suivantes ont été soigneusement repérées : 
Aptien inférieur : 

— Orbitolina lenticularis Blum; 

— Salenia scutigera Gray, Diplopodia hermonensis de Lor.; 

— Clitopygus (Echinobrissus) goybeti Cotteau; 

— Heteraster oblongus Brongn. race syriaca Vautrin; 

— Perna orientalis Hamlin, P. tetragona Hamlin; 

— Alectryonia alicula (Hamlin); 

— Trigonia syriaca Fraas (non Conrad); 

— Cytherea libanotica Fraas; 

— Protocardia birdana Whitfield; 

— P. biseriata Conrad emend. Noetling; 

— Pecten (Neithea) quinque-costata Sow.; 

— Cerithium coloratum (Whitfield) ; 

— Glauconia (Glauconia-Gymnentome) pizcueti (Vilanova) ; 

— Glauconia (Gymnentome) helvetica (Pictet et Renevier) ; 

— Nerinea pauli Coquand, N. prefleuriaui Delpey; 

— Nerinella boehmi Blanckenh., N. fraasi (J. Bohm); 

— N. schicki Fraas; 

— Actaeonina grandis (Blanckenh.), A. syriaca (Whitfield) ; 

— Terebralia (Pyrazisinus) orientalis (Conrad) ; 

— Microschiza (Cloughtonia coronatica) aptiensis Landerer; 

— Trochalia libanensis (Hamlin) ; 

— Cerithiella bilineata Conrad; 

— Nautilus lallieri d’Orb., Douvilleiceras sp. 

Aptien supérieur : 

— Orbitolina lenticularis Blum., O. conoidea-discoidea Gras; 

— Diplopodia hermonensis de Lor., Toxaster dieneri de Lor.; 

— Heteraster oblongus Brongn., race syriaca Vautrin; 
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— Toucasia sp., Horiopleura lamberti Mun. Chal.; 

— Eoradiolites plicatus Conrad, Ostrea sp.; 

— Pholadomya decisa Conrad, Cytherea sp., Trigonia sp.; 

— Tylostoma syriacum Conrad; 

— Glauconia (Gymnentome) renauxi d’Orb., var. minor Del- 
pey; 

— Cerithium (Pygasus) magnicostatum Conr.; 

— Nerinea fleuriaui d'Orb., N. salignaci Coqu.; 

— Nerinella utrillasensis (Verneuil et Loriére), N. dayi 
Blanckenh. 


Le volcanisme basaltique, qui avait éclaté dans le Liban N 
pendant le Jurassique supérieur, a persisté pendant tout le Cré- 
tacé inférieur, et localement jusqu'à l'Albien, avec paroxysme 
marqué à l'Aptien supérieur (au-dessus de la «muraille de 
Blanche »). 


Voir: Crétacé du Liban, « muraille de Blanche ». 

Pour partie de la faune très abondante voir : 

VAUTRIN H. (1937). — Nouvelle contribution à l'étude des 
Echinides de la Syrie et du Liban. Notes Mém. Sec. Et. géol. Syrie 
et Liban, II, p. 137-164, pl. V-VII. 

DeLcpey G. (1940). — Les Gastéropodes mésozoiques de la 
région libanaise. Ibid., III, p. 5-292, pl. I et III-VI. 


ARAYARKALKSTEIN |j i. I. tes at ee dos Jurassique 


Diener C. (1885). — Die Structur des Jordanquellgebietes. 
Sitzb. Kais. Akad. Wissensch. Wien, XCII, I. Abt, Nov., p. 634. — 
Voir aussi (1886) : Libanon, p. 30, et la carte géolog. au 1/500 000 
en couleurs. 

Du pied de l'Hermon, en bordure du Haouran, était connu, 
par Fraas (1878, p. 270-276) un liseré marneux à abondante faune 
d'Ammonites oxfordiennes. DIENER attribue correctement au Ju- 
rassique terminal un banc calcaire à abondants radioles de Cida- 
ris glandifera et à Terebratula bisuffarcinata qui le surmonte. 
Il appelle Arayakalkstein, et attribue un áge crétacé inférieur 
aux calcaires de l'Hermon, qu'il croit superposés au banc à 
C. glandifera. En réalité ces calcaires forment le substratum des 
marnes oxfordiennes et sont d’Age bajocien, bathonien et callo- 
vien. 


Le nom d'Arayakalkstein est donné d'aprés un village du 
Liban situé à 8 km au SE de Beyrouth. BLANCKENHORN le critique 
et propose à sa place celui de Glandarienkalk, parce que Araya 
est construit sur le grés crétacé. Mais immédiatement en contrebas 
les calcaires jurassiques sont entamés par le Nahr Beyrouth sur 
300-400 m de profondeur. Il s'agit approximativement des mémes 
calcaires que dans l'Hermon. 

Sur sa carte géologique au 1/500000, DIENER figure assez 
correctement l'extension de l'Arayakalkstein au Liban, mais com- 
met l'erreur d'y inclure les calcaires helvétiens de l'embouchure 
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du Nahr el Kelb. D'autre part il représente l'Hermon comme 
tormé par le Libanonkalkstein et se met en contradiction avec 
lui-méme. 

Le terme n’a été utilisé que par lui. 


ASPHALTES DE LATTAQUIE, DE KFARIE. 


DusEnTRET L. (1934). — Premières recherches sur les hydro- 
carbures minéraux dans les Etats du Levant sous Mandat Fran- 
çais. Ann. Off. nat. Combustibles liquides (n° 5, p. 894-899). 


Le terme collectif « asphaltes de Lattaquié » désigne une mul- 
titude de gisements extrémement variés, dispersés dans la vallée 
du Nahr el Kebir Nord, de part et d'autre du couloir miocéne 
qui sépare le massif Alaouite des districts du Baér et du Bassit. 
Ils n'occupent pas de position stratigraphique déterminée, ils se 
trouvent dans tous les étages géologiques de la région: Céno- 
manien, Turonien, Sénonien, Eocéne, Miocéne. 

Le gisement de Kfarié, le plus important, se situe à 30 km au 
NE de Lattaquié, à proximité de la route d'Alep, à l'angle NW 
du massif Alaouite, dans des calcaires récifaux turoniens. L'im- 
prégnation, visiblement secondaire, est forte dans les parties 
poreuses de la roche, faible ou nulle dans les parties compactes; 
la teneur en bitume, de 8-10 % en moyenne, atteint 14%. La 
production a atteint 15 000 tonnes par an. 

Les conditions de gisement sont les mêmes à Senia et Beit 
Zekra, tandis qu'à Khodor, c'est un calcaire lutétien qui est im- 
prégné. 

Un examen attentif de l'ensemble des conditions dans les- 
quelles se présentent les imprégnations conduit à la conclusion 
que le bitume a son origine dans la marne crayeuse sénonienne. 


ASPHALTE DE MAKAREN (Vallée du Yarmouk) 
(?) Crétacé 
(?) Maéstrichtien 


VAUTRIN H. in DUBERTRET L. (1934). — Premières recherches 
sur les hydrocarbures minéraux dans les Etats du Levant sous 
Mandat Français. Ann. Off. Nat. Combustibles Liquides, n° 5, 
p. 890-892. 

Makaren se situe sur la bordure méridionale du plateau ba- 
saltique du Haouran, au fond de la vallée du Yarmouk (à 95 km 
au SSW de Damas). Ce cours d’eau, qui a ses sources à Mzerib 
sur le plateau, s’encaisse insensiblement tant qu’il coule sur le 
basalte; dés qu'il a atteint son substratum, il s'enfonce profondé- 
ment entre des versants formés de craie à silex éocéne et de craie 
sénonienne. 

L'asphalte se situe à Makaren au fond de la vallée, à 120 m 
sous la surface du plateau. Il est décrit ainsi : 

« Schistes calcareux et bancs de calcaire franc; ces derniers 
sont les plus riches en bitume. Le mur n’apparait pas. Faune de 
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Lamellibranches (Pecten obrutus Conrad); tests remplacés par de 
la pyrite de fer. Plus grande puissance relevée : 15 m. > 

Dessus suit une craie légère en plaquettes avec bancs irré- 
guliers de nodules siliceux plats, atteignant parfois un mètre de 
diamètre; abondants restes de poissons. 

«L'imprégnation des calcaires crayeux de Makaren est 
contemporaine du dépôt de la roche ». 

Des tentatives d'exploitation pour production d'huile ont jus- 
qu'ici échoué. 


ASPIDOCERAS PERARMATUM (Niveau à ...) 
Jurassique : Oxfordien, haut 
VauTRIN H. (1934). — Contribution à l'étude de la série juras- 
sique dans la chaine de l'Anti-Liban et plus particuliérement 
dans l'Hermon (Syrie). C.R. Acad. Sci, Fr., 198, p. 1438. 


V.: Jurassique de l'Hermon, VAUTRIN. 


B 


BASALTES JURASSIQUES ET CRÉTACÉS DU LIBAN ET 
DE L'ANTI-LIBAN. 


Carte géologique au 1/200 000 du Liban (1955). 
» » » 1/50000, Liban, Syrie. 


I) Liban. 


« La puissante suite calcaire jurassique du Liban se termine 
par des assises néritiques, récifales ou détritiques. Une division 
au moins partielle intervient à la fin du Jurassique et les grés 
crétacés transgressent, sans discordance appréciable, sur une sur- 
face d'érosion. — La sédimentation reste néritique jusqu'à la fin 
de l'Aptien; avec l'Albien, le faciés devient brusquement plus 
profond. » 

Pendant toute cette période d'évolution structurale, un vol- 
canisme basaltique a été actif. 

Les premiers signes sont donnés dans la coupe type du Ju- 
rassique terminal de Bikfaya, qui comporte un niveau basaltique 
entre les puissants « calcaires du Kesrouane » formant socle, et 
la «falaise de Bikfaya ». Ce n'est pas un accident local, c'est le 
témoignage d'un volcanisme dont les produits ont trés largement 
recouvert la surface topographique de l'époque et injecté des 
failles qui sont aujourd'hui des traits marquants du paysage. 
Aussi le niveau a-t-il été appelé « niveau volcanique de Bhan- 
nés ». 

Ce volcanisme est localisé dans le Liban N, dont le schéma 
structural actuel est différent de celui du Liban S. Ce fait 
et la présence de basaltes et tufs dans des failles maitresses, 
montrent que dés la fin du Jurassique était acquise une ébauche 
de la structure actuelle. 
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Le volcanisme a persisté au-delà du Jurassique. Dans la 
région de Bcharré, de nombreuses coulées sont interstratifiées 
dans le grès et dans l’Aptien; elles sont très étendues également 
dans les environs de Qartaba. Le paroxysme du volcanisme cré- 
tacé inférieur se situe dans l’Aptien supérieur, au-dessus de la 
muraille de Blanche. La coupe type de l’Aptien supérieur au- 
dessus de Mdairej comporte d'ailleurs des cinérites à ce niveau. 
— Dans le Liban S, de petits affleurements basaltiques sont visi- 
bles de-ci, de-là dans le Crétacé inférieur; ils n'atteignent pas 
le méme développement qu'au Liban N. 

La mise en place des basaltes jurassiques ou crétacés a joué 
un róle déterminant dans la formation des gisements de lignite. 
Voir: « Lignites, Liban ». 


II) Anti-Liban. 

Du basalte est interstratifié dans le Bajocien sur tout le pour- 
tour du cirque d'Aarné, au pied SE de l'Hermon: il est possible 
qu'il s'agisse simplement d'un sill bien postérieur. 

De petites taches basaltiques se situent au NNE de Chebaa, 
versant NW de l'Hermon, au méme niveau que les basaltes juras- 
siques du massif du Liban. 

Mais c'est surtout dans la base du Crétacé et sous la « mu- 
raille de Blanche » que le volcanisme se développe, ainsi le long 
de la route Beyrouth-Damas et au-dessus de Serrhaya (feuille 
Rayak). 

Au Liban comme dans l'Anti-Liban, le volcanisme s'est éteint 
avec la grande transgression albienne-cénomanienne. Il n'a repris 
qu'au Néogéne. 

Quelques taches de basalte interstratifées dans le Cénoma- 
nien à PE de Bloudane (feuille Zebdani) paraissent être des sills. 


BASALTES NÉOGÈNES ET QUATERNAIRES DE LA DA- 

MASCENE. 

Doss Br. (1886). — Die basaltischen Laven und Tuffe der 
Provinz Haurân und vom Dîret et-Tulül, in Syrien. Tschermaks 
mineralog. u. petrogr. Mitt, VII, 6, 77 p., pl. IX. 

DUBERTRET L. (1929). — Etudes des régions volcaniques du 
Haouran, du Djebel Druze et du Diret et Touloul (Syrie). Rev. 
Géogr. Phys. Géol. dyn., II, p. 275-321, pl. 29-36. 

Depuis la lisiére de l'Anti-Liban aux environs de Damas, 
des champs de lave s'étendent en continuité vers le SE, sur 
500 km, jusqu'en Arabie Séoudienne, couvrant une superficie de 
50 000 km carrés, dont 18 000 en Syrie. 

L’aire basaltique syrienne se divise naturellement en 3 ré- 
gions : 

(1) Le Jebel Druze, dôme allongé dans le sens N.NW-S.SE, 
dont la base à la cote 1000 m mesure 80 km de grand axe et 
40 km de petit axe, tandis que le sommet atteint 1799 m. 

(2) Le Haouran au NW du Jebel Druze, plateau mouvementé, 
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parsemé de cônes récents, et où l’on reconnaît plusieurs coulées 
tardives : 

— Je Léjà, issu du flanc du Jebel Druze à Chahba, qui s’est 
répandu vers le NW en couvrant 900 km?; 

— le Ouaara, issu d’un cratère de lave au pied de l'Hermon, 
qui s'est écoulé vers l'E jusqu'à Kissoué, à 38 km; 

— une coulée plus petite issue du Tell el Ahmar, à 10 km au 
N.NW de Qnaïtra et qui est descendue vers le fossé du 
Jourdain en longeant le pied de l'Hermon. 

(3) Diret et Touloul au N.NE du Jebel Druze, centre d'une 
trés importante activité subactuelle : c'est un plateau aux innom- 
brables cónes de type strombolien, souvent alignés le long d'axes 
S.SE-N.NW. Le plus puissant de ces cónes est le Jebel Seiss, 
situé sur la lisière E du paysage volcanique, à 100 km à l'E.SE 
de Damas. — Mais le Diret et Touloul est aussi remarquable par 
ses trois massifs subactuels, les Tloul es Safa, Tloul Rhailé et 
Tloul Dhers, cónes de lave surbaissés, dont les bases mesurent 
une quinzaine de km de diamétre et les sommets s'élévent à 150- 
200 m au-dessus du paysage environnant. Coulées d'une extréme 
fraicheur de conservation (elles sont intactes), elles illustrent de 
façon saisissante un volcanisme de type fissural (v. DUBERTRET, 
1929). 

A ces massifs peut étre rattachée la coulée du Kraa, issue à 
Rdémé Charquiyé, au pied du Jebel Druze, d'un cóne insignifiant 
(à peine 10 m de haut) et qui s'est écoulée vers l'E.NE, vers les 
Tloul es Safa et Tloul Rhailé, en se digitant. L'une de ses digita- 
tions porte le gisement de basaltes à ossements de Khirbet el 
Umbachi; l'autre gisement semblable de Hebariyé se situe entre 
deux autres digitations (Voir: « gisement ossifére de Khirbet el 
Umbachi et Hébariyé »). 


Age du volcanisme : 

Ce volcanisme a commencé dès la fin du Paléogène. De gros 
blocs basaltiques se trouvent en effet dans la base des poudingues 
néogènes qui s'appuient sur le flanc du Jebel Kasyoun, à Doumar 
(voir: «Néogéne de la Damascéne») et à l'extrémité SW du 
méme pli, dans le Jebel Aantar, au-dessus de Katana, on voit le 
basalte reposer à méme l'Eocéne qui en forme l'enveloppe. 

C'est au Miocéne ou au Pliocène qu'il faut rapporter les 
« basaltes des plateaux » du Haouran, qui se sont répandus sur 
un plateau éocéne et sénonien raviné, en le noyant sous une 
nappe uniforme. 

Les nombreux cónes stromboliens du Jebel Druze, du Haou- 
ran et du Diret et Touloûl sont quaternaires. Ce volcanisme 
tardif est resté extrémement intense jusqu'à une époque trés 
rapprochée. Dans le Haouran sont à lui rapporter les coulées du 
Léjà, d'El Ouaara ainsi que les coulées de vallées, comme celle 
qui sur la marge S du Haouran, a suivi le fond de la vallée du 
Yarmouk, en recouvrant ses alluvions. Les coulées du Kraa, les 
cónes de lave de Safa, des Rhailé et des Dhers semblent pouvoir 
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être datés d'il y a 4000 ans environ (voir: « gisements ossifères 
de Khirbet el Umbachi et de Hebariyé »). 


BASALTES NÉOGÈNES DU LIBAN. 

Carte géologique au 1/50 000° du Liban, feuilles Tripoli, Mar- 
jayoun. 

(1) Depuis Homs jusqu’à la mer, de vastes nappes basaltiques 
recouvrent la marge du Jebel Ansariyé et suivent le pied du 
massif du Liban. Les cônes d’où elles sont issues ont disparu. 
Ces nappes sont pliocènes comme le montre leur interstratifica- 
tion dans le Plaisancien marin à Halba. — Voir: «molasse de 
Zrharta ». 


(2) Dans le couloir de la Békaa, des taches de basaltes sui- 
vent la vallée du Nahr Hasbani (Jourdain supérieur) depuis 
Rachaya el Ouadi jusqu’au S de Khiam, et là se raccordent avec 
les basaltes du pourtour de la dépression du lac Houlé. Aucun 
cône n'est visible, mais la structure des témoins indique que la 
coulée a cheminé du S vers le N. 

Les basaltes du pourtour ‘de la dépression du lac Houlé 
s'appuient sur des poudingues puissants. lI est vraisemblable 
qu'ils soient pliocénes, sinon quaternaires anciens. 


BASALTES NÉOGÈNES ET QUATERNAIRES DU NW DE 
LA SYRIE. 


Pórz W. (1896). — Beitráge zur Kenntniss der basaltischen 
Gesteine von Nord Syrien. Z. deutsch. geol. Ges., p. 522-556. 

DusERTRET L. (1953). — Carte géologique au 200 000° de la 
Syrie, feuille d'Antioche, avec notice explicative, de 67 p., 12 pl. 

DuBERTRET L. (1962). — Carte géologique Liban et Syrie, au 
millioniéme. Notes Mém. Moyen-Orient, VIII. 

Une premiére description régionale et pétrographique des 
basaltes du NW de la Syrie a été donnée par Pórz, d’après les 
relevés et matériaux rapportés par BLANCKENHORN M. lors de son 
voyage en 1888. Des précisions ont été apportées depuis par 
DvuBERTRET L. et VAUTRIN H. 


A) Basaltes crétacés. 

Dans le S du massif Alaouite, dans les environs de Mechta 
Hélou, un niveau basaltique interstratifié dans la base du Céno- 
manien paraît avoir une grande extension (DUBERTRET, 1937, 
p. 30-34); il se rattache au volcanisme qui a été actif dans le N 
du Liban depuis le Jurassique supérieur jusqu’au début du Cé- 
nomanien. 


B) Basaltes (?) éocènes. 

En bordure du Kurd Dagh, à 8 km au NW de Qatma (à 60 km 
au NW d’Alep), une nappe basaltique se trouve interstratifiée a 
la limite des marnes bleutées paléocènes et des craies éocènes 
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inférieures. Un banc calcaire de 30 m à Nummulites irregularis 
Desh. et Alvéolines, marque la base de l'Eocéne inférieur. De 
Meidannki vers le NE jusqu’à la frontière syro-turque, la forma- 
tion basaltique se situe au-dessous du banc calcaire. Au SW, il 
passe à travers le calcaire, qui est rubéfié, et plus loin se trouve 
au-dessus de lui. La question reste ouverte s’il s’agit bien d’une 
nappe éocène ou si la formation représente un sill postérieur 
(vindobonien). 
Aucun autre basalte paléogène n’est connu en Syrie. 


C) Basaltes vindoboniens. 


Les plissements du Kurd Dagh se terminent au S par deux 
larges voûtes anticlinales : celle d'Achkáne Chargi, celle de Ba- 
flioun. Le Burdigalien s'applique contre le pied de la première, 
il enveloppe en grande partie la seconde. Au-delà de la retombée 
de ces voûtes commence le pays tabulaire. 

Les deux voûtes sont séparées par la terminaison de la grande 
faille, sensiblement méridienne, de Dar Taazé, prolongement des 
failles encadrant le fossé de l'Oronte moyen. 

C'est sensiblement à lintersection de la limite des plisse- 
ments du Kurd Dagh vers le plateau et de la faille du Dar Taazé, 
à Kara Tépé, prés de Qatma, qu'est apparu, au début du Vindo- 
bonien, un foyer volcanique, dont les nappes basaltiques se sont 
étalées au SW jusqu'aux abords de l'Amouk, au NE jusqu'à Azaz 
et vers le SE jusqu'à Alep. 

Du foyer, sans doute émergé, les nappes se sont enfoncées 
dans la mer vindobonienne peu profonde et sur les hauts-fonds 
ainsi créés se sont déposés des galets de plage à abondants élé- 
ments de roches vertes et de radiolarites. Les nappes successives 
alternent ainsi avec des lits de poudingues, qui viennent se ter- 
miner en biseau vers le centre éruptif parfois méme avec des 
bancs calcaires plus ou moins chargés de galets et riches en 
faune. Au S de Qatma, l'un de ceux-ci a fourni une faune typi- 
quement vindobonienne : 

— Clypeaster martini Desm.; 

— Echinolampas hemisphaericus Lmk; 

— Scutella subrotundaeformis Schaur.; 

— Chlamys sub-malvinae Blanckenhorn; 

— Flabellipecten larteti Tournouer. 


Ce foyer volcanique est resté actif pendant toute la durée du 
Vindobonien, puis s’est éteint. . 


Le basalte d’Alep, signalé par Koert W. (1924, p. 7-9), repose 
sur la craie éocéne et est recouvert par le calcaire vindobonien; 
il se rattache trés vraisemblablement à la méme phase d'activité 
voleanique que les basaltes de Qatma. 


D) Basaltes pliocénes. 


C'est au Pliocéne qu'il faut rattacher les nappes basaltiques 
dont subsistent entre Alep et Hama de larges témoins, recouvrant 
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tantôt les calcaires vindoboniens, tantôt le lacustre pontien. — 
Egalement les étendues basaltiques qui prennent en écharpe au 
S le massif Alaouite, au pied du Liban, près de Halba, et aussi 
bien le long de la côte. A Housseïn el Baher, à 10 km au N de 
Ero tous, elles sont interstratifiées dans le Plaisancien marin bien 

até. 

X Ces larges entablements basaltiques ne portent plus de cônes, 
témoins d'une activité tardive, et différent en cela du plateau du 
Haouran (au SW de Damas). 


E) Basaltes quaternaires. 


Une activité volcanique tardive, subactuelle, se manifeste 
dans le NW Syrien sous deux formes différentes : 

— dans le S du massif Alaouite, un cóne de type strombolien, 
parfaitement conservé, est implanté dans le fond d'une vallée, à 
Kafroune, le long de la route Borj Safita - Mechta Helou; 

— des nappes tardives se sont épanchées dans le fossé du 
Kara Sou; l'une légérement dégradée, a participé encore aux der- 
nières déformations du fossé; l’autre, intacte, semblable aux der- 
nières coulées du Diret et Touloul (Damascène), appelée Létché, 
doit être de même âge, c’est-à-dire remonter à 4000 ans environ. 


BATROUNE (Calcaires jaunes de...) .... Jurassique supérieur 


Ce terme figure dans les légendes des feuilles au 1/50 000° 
de Rayak et de Zebdani (1949). Il désigne le faciés terminal cal- 
caire ocre détritique ou oolithique du Jurassique de l'Anti- 
Liban, bien marqué sur le terrain. 

Ce terme n'a pas été défini autrement que par sa représenta- 
tion sur les feuilles géologiques; il n'est pas entré en usage. 
Le méme faciés terminal est appelé au Liban: Calcaire de Sa- 
lima (q.v.). 

Batroune est un village situé au milieu des collines au SW 
de la plaine de Zebdani. 


BEWERTY BEDS, NERINEA CLAYS .... Crétacé (?) Aptien 


WHITFIELD R.P. (1891). — Observations on some Cretaceous 
Fossils from the Beyrüt District of Syria, etc... Bull. Am. Mus. 
Nat. Hist., III, 2, p. 383. 

Niveau n° 2 de la coupe du Crétacé donnée par WHITFIELD 
d’après les relevés du Rév. Birp W., missionnaire américain à 
Aabey. Le niveau n? 1 sous-jacent paraissant correspondre à 
lAptien inférieur, ce niveau n? 2 pourrait représenter l'Aptien 
supérieur. Cependant l'ndication de sa présence au sommet du 
Mont Gazelle, qui est cénomanien, incite à ne pas lui attribuer 
de sens stratigraphique précis. 

Baouarta est une localité située à 2,5 km à l’W d'Aabey. 

Terme inusité. 

Niveau 1: Abeih sandstone. 

Niveau 3: Brown clay, Gasteropod clays. 
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BHANNES (Niveau volcanique de...) .. Jurassique supérieur 


Sans être nommé, ce niveau figure avec l'indice ĝj sur toutes 
les feuilles géologiques de la partie montagneuse du Liban au N 
de la route Beyrouth-Damas. Sur les feuilles parues en 1945 (Tri- 
poli, Jbail, Qartaba, Beyrouth, Zahlé) il est simplement men- 
tionné comme « basaltes tufs, cinérites » du Jurassique terminal 
et sur les feuilles ultérieures (Baalbek, 1949; Sir ed Danié, 1957) 
comme « basaltes, cinérites, produits de leur remaniement et sé- 
diments associés » du Jurassique supérieur. 

Il est défini stratigraphiquement dans la notice explicative 
de la feuille au 1/200 000* de Tripoli (1949, p. 20). La localité type 
se situe aux environs de Bikfaya, sur la route de Bhannès, où il 
apparait comme « basalte altéré, projections et argiles brun Van 
Dyck entrecoupées de fins bancs calcaires; 20-50 m, reposant sur 
le calcaire du Kesrouane et surmonté par la falaise de Bikfaya ». 

Les basaltes de cette époque ont une grande extension dans 
la partie nord du horst du Liban. Ils ne se sont pas simplement 
répandus en surface, ils ont également été injectés dans des 
failles qui apparaissent comme des traits dominants de la mor- 
phologie actuelle, et qui remontent donc à la fin du Jurassique. 
— Dans cette région nord du Liban, le volcanisme a persévéré 
jusqu'à l'Albien. 

Voir: Jurassique du Liban. 


BIKFAYA (Falaise de...) ............. Jurassique supérieur 


Ce terme figure dans les légendes des feuilles géologiques au 
1/50 000* de Sir ed Danié (1951), Jbail, Qartaba, Baalbek et Zahlé 
(1945), avec la mention «Jurassique terminal». Son équivalent 
stratigraphique dans les feuilles Marjayoun (1951) et Hermon 
(1957) est décrit comme calcaire massif gris supérieur ou « cal- 
caires compacts, clairs, récifaux » du Kimméridgien. Enfin sur les 
feuilles de Rayak et Zebdani (1949), l'équivalent stratigraphique 
dans l'Anti-Liban est appelé calcaire à Lovcenipora, séquanien- 
kimméridgien. 

Il est défini stratigraphiquement dans la notice explicative de 
la feuille au 1/200 000° de Tripoli (1949, p. 20) : la localité est 
Bikfaya, où la falaise est formée «de calcaire massif gris bleuté 
identique au calcaire du Kesrouane; quelques Stromatopores, Po- 
lypiers, Gastéropodes; 80 m ». Elle y repose sur des marnes cho- 
colat du niveau volcanique de Bhannés et passe vers le haut au 
calcaire de Salima. Une belle source jaillit de sa base. 

Voir: Jurassique du Liban. 


Remarque. — Sur la feuille de Rachaya N (1945), l'équiva- 
lent stratigraphique de la falaise de Bikfaya est désigné, confor- 
mément aux conceptions de l'époque par calcaire du Kesrouane. 
En fait, l'équivalent de celui-ci est le calcaire de l'Hermon, sous- 
jacent aux marnes lusitaniennes. 
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BITUME' DE JUDÉE (Liban)... 1... Crétacé 
Sénonien 

Carte géologique du Liban au 1/50 000°, feuille de Marjayoun 
et notice explicative, p. 55. 

Depuis la plus haute Antiquité, la région de la Source du 
Hasbani est connue par son bitume pur, matiére dure, trés noire, 
très fragile, à cassure conchoidale, désignée sous le nom de bitu- 
me de Judée. Le gisement se situe à 3 km à PW de Hasbaya, 
auprès du village de Kaoukaba. 

Le bitume se trouve dans un massif marno-calcaire crétacé 
supérieur, asphaltique. Il en a envahi toutes les cavités: joints 
de stratification, plans de fracturation. Sa répartition est donc 
extrêmement irrégulière. La plus grande partie du bitume extrait 
provient de poches situées dans des plans de failles : le bitume, 
en envahissant les cavités, a englobé dans sa masse la brèche et 
les blocs épars séparant les deux épontes. Certaines poches mesu- 
rent 2 m de diamètre. 

En association avec les veines de bitume se trouvent du 
quartz et de la calcite déposés par des eaux; ce qui éveille l’idée 
que le bitume serait dû à la lixiviation du massif asphaltique. 

L’exploration se fait par galeries et par puits. La production, 
de l’ordre d’une centaine de tonnes par an, est limitée par la 
mévente. Ce bitume pur est utilisé pour la fabrication de vernis. 


BITUME DE OUADI KIR, JEBEL BICHRI (Syrie). 


DuBERTRET L. (1935). — Premières recherches sur les hydro- 
carbures minéraux des Etats du Levant sous Mandat Français. 
Ann. Off. nat. Combustibles Liquides, p. 33-40. 

Voir: « Grès bitumineux du Jebel Bichri ». 


BLANCHE (Muraille de ..., falaise de...) 
Crétacé, Aptien supérieur 

BLancHE C.I. (1847). — Lettre du Liban. Bull. Soc. Géol. Fr., 
2° sér., V, p. 12-17. 

Dans sa coupe transversale de la vallée du Nahr Damour, 
Blanche décrit, à la base de la formation calcaire, et reposant 
sur les sables ferrugineux, une couche « composée d'un calcaire 
blanc, trés dur, trés compact, à grain extrémement fin et presque 
cristallin, qui apparait à la surface du terrain sous forme d'énor- 
mes blocs de rochers, formant une muraille de vingt à trente 
métres de hauteur. On voit cette muraille de rochers s'étendre à 
perte de vue, au N et au S, dans toute la longueur de la vallée... ». 

La description est excellente et la muraille si caractéristique, 
le meilleur repére stratigraphique au Liban, que les noms de 
muraille de Blanche ou de falaise de Blanche sont restés d'un 
usage courant. 

Fraas O. (1878, p. 328) a créé pour ce banc, qu'il qualifie de 
Cyclopenmauer, le terme de Cardiumbänke, mais c'est là le ré- 
sultat d'une méprise faite à Jamhour (route Beyrouth-Damas) : 
il y affleure bien un banc pétri de Cardiwm, mais le calcaire est 
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brun et d’un niveau nettement plus élevé que le mur cyclopéen. 
Enfin la figure donnée dans le texte montre une pliure d’un banc 
du Jurassique terminal dans les environs de Roum (route Saida- 
Jezzine) et non le mur cyclopéen. — Le terme de bancs à Car- 
dium a subsisté cependant, mais il désigne une petite falaise 
formant la base de l’Albien. 

DUBERTRET a considéré le terme de muraille de Blanche 
comme non conforme aux régles de nomenclature et il a employé 
successivement les désignations de falaise albienne (1933, p. 291), 
conforme aux vues de DouviLLÉ H. et ZuMorFEN G., de banc 
urgo-aptien (1937, p. 59), puis de falaise de Jezzine (1955, p. 20) 
d’aprés la localité ot le banc est le plus spectaculaire. Toutefois 
la coupe, type de l’Aptien, dans laquelle rentre la « muraille » 
ayant été relevée au-dessus du tunnel de Mdairej, route Bey- 
routh-Damas (1937, p. 55-56), le nom le plus correct, et qui est 
proposé ici, serait falaise de Mdairej. 


BOASSEM (Calcaires ocres de...) .... Jurassique, Bathonien 


DusrnTRET L., Plaquette explicative de la feuille au 1/50 000° 
< Hermon » (1960, p. 22); VaurRiN H. (1934); Renovarp G. et 
Minassian H. (1952, inédit). 


Formation connue seulement au cœur du massif de l'Hermon : 
« 150 m de calcaire brun à nodules de Schizophycées et quelques 
intercalations de minces lits marneux à faune bathonienne ». 

— Pseudocidaris drogriaca Lambert; 

— Pholadomya bellona d'Orb.; 

— Ph. inornata Sow.; 

— Ceromya concentrica Sow.; 

— Heligmus polytipus Desl.; 

— H. rollandi Douv.; 

— Rhynchonella hopkinsi M'Coy; 

— Rh. obsoleta Sow.; 

— Terebratula superstes Douv.; 

— T. quillyensis Bayle. 


La formation repose sur des calcaires dolomitiques sombres 
de Qalaat Jenndal (Bajocien) et est surmontée par les calcaires 
de l'Hermon (Bathonien); elle semble bien représenter la base 
du Bathonien. 

Elle comporte des calcaires oolithiques et s'est donc déposée 
dans des eaux trés peu profondes. Elle s'amincit vers le SW, 
s'efface et finalement disparaît au sein de la suite de bancs dolo- 
mitiques et calcaires gris. 

Aucune corrélation avec l'équivalent stratigraphique dans le 
N de l'Anti-Liban ou au Liban n'est possible. 


BROWN CLAY, GASTEROPOD CLAYS ........... Crétacé 
(?) Albien 


WHITFIELD R.P. (1891). — Observations on some Cretaceous 
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fossils from the Beyrût District of Syria, etc... Bull. Am. Mus. 
Nat. Hist., III, 2, p. 383. 


Niveau n° 3 de la coupe du Crétacé du Liban central donnée 
par WHITFIELD d’après les relevés du Rév. Brrp W., missionnaire 
américain à Aabey. Sa signification reste douteuse, il pourrait 
s'agir de l'Albien. 

Terme non usité. 

niveau 2: Bewerty beds, Nerinea clays. 

Niveau 4: Naaman clay-limestones. 


BUCHICERAS SYRIACUM v. Buch (Stufe des ...) 
Crétacé: Albien 


NoETLING Fr. (1886). — Entwurf einer Gliederung der Krei- 
deformation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 
p. 841. 


V. Radiolitenkalke, NoETLING. 
Synonymies: Zone des Amm. syriacus, Fraas 1878; niveau à 
Knemiceras syriacum, DovuvirrÉ, 1910, p. 60. 


BUCHICERAS SYRIACUM UND DER AUSTERN (Stufe des...) 
Crétacé, Albien 


BLANCKENHORN M. (1890). — Die Entwickelung des Kreide- 
systems in Mittel- und Nord-Syrien, p. 35. 


Terme défini en se rapportant à la coupe du versant du Nahr 
Damour décrite par BLaNcHE C.I. (1847): il désigne les couches 
comprises entre la base de la « muraille de Blanche » et le som- 
met des « couches à Knemiceras », c'est-à-dire les « Cardium- 
bänke » et la « Zone des Ammonites syriacus » de FnRaas O., ou 
lAptien supérieur et l'Albien de DusERTRET L. et VAUTRIN H. 

BLANCKENHORN nie la possibilité de subdiviser ce complexe et 
justifie ainsi l'altération apportée à la nomenclature proposée par 
Fraas. Il donne au complexe un âge cénomanien. 

Terme inusité. 


BUHDIGALIEN"(Liban). . 51. Jm RM. SRE Néogène 


Davin E., M™ (1933). — Note sur l’Oligocène et le Burdiga- 
lien de la Syrie septentrionale. C.R. Acad. Sci. Fr., 196, p. 1135. 


Carte géologique au 1/50 000° du Liban, feuille de Tyr-Naba- 
tiyé, et notice explicative, p. 25. 

Le long des côtes libanaises ne subsistent que des lambeaux 
de Néogène marin, débutant habituellement par des calcaires à 
Lithothamnium discordants soit sur l'Eocéne soit sur le Crétacé. 
Cependant à 15 km au S de Saïda, près de Khaïzarane, un lam- 
beau de 10 km? d'étendue, emboité dans l'Eocéne, montre le seul 
reste miocéne inférieur connu au Liban. La coupe s'établit ainsi : 

— Burdigalien: marno-calcaire en fins bancs, pauvre en 
faune; 80 m. Lepidocyclina identique à celle du Burdigalien de 
la vallée de l'Aafrine en Syrie septentrionale. 
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— Vindobonien : poudingue, puis calcaire à Lithothamnium; 
environ 100 m. 


BURDIGALIEN (NW de la Syrie) .......... Néogène marin 


Davi» E. Mie (1933). — Note sur l'Oligocéne et le Burdiga- 
lien de la Syrie septentrionale. C.R. Acad. Sci., Fr., 196, p. 1134-36. 

DuBERTRET L. (1955). — Géologie des roches du Nord-Ouest 
de la Syrie et du Hatay (Turquie). Notes Mém. Moyen-Orient, 
VI, p. 10. 


Une fosse subsidente, orientée SW-NE occupait la vallée de 
lAafrine depuis le Crétacé supérieur. Le Burdigalien y a été 
découvert le long de la route de Qatma à Bulbul, auprés du pont 
sur le Nahr Aafrine. Le Paléogéne marneux s'avance depuis 
Meidannki jusqu'à la rivière; il est couronné par un banc cal- 
caire oligocéne, que les méandres coupent à plusieurs reprises. 
Dessus suit, sans discordance apparente, un marno-calcaire sa- 
bleux mélé de paquets irréguliers de galets grossiers, conte- 
nant : Miogypsina globulina Mich., M. cf. irregularis Mich., M. cf. 
polymorpha Rutten, Lepicyclina spp., Heterostegina costata d'Orb. 
La puissance est de l'ordre de 100 m. 

Sur la route Aafrine-Radjou, au-delà du Nahr Aafrine, le 
Burdigalien enveloppe le plongement périclinal du Kurd Dagh 
marneux, sénonien et paléogéne. A Mazraa Simo, il s'éléve en 
falaise au-dessus du Nahr Sarafti, affluent droit de l'Aafrine. 
Essentiellement marno-calcaire, avec cependant des niveaux et 
des lentilles de galets grossiers et de sable, il repose sur une 
surface d'érosion entamant l'Oligocéne calcaire. 

Le Burdigalien est donc discordant sur le Paléogéne. 

On n'en connaît pas d'autres affleurements dans le NW de la 
Syrie que dans la vallée de l'Aafrine. 


Synonymies : Les géologues pétroliers ont employé le terme 
de « Pakhna formation » et proposent aujourd'hui celui de « Ja- 
noudiyé formation» (q.v.). Equivalent en Irak: Serikagni for- 
mation. 


CARDIUM :(Bané à) ete Ne ee Crétacé 


Albien 
ZUMOFFEN G. (1926). — La Géologie du Liban. 


Le terme est inspiré par celui de «Cardiumbänke» de 
O. Fraas (1878), mais la définition qu'avait donnée celui-ci est 
incorrecte, car d’une part la description qu’il en donne concerne 
indiscutablement la puissante «muraille de Blanche », aptienne, 
formée d’un calcaire blanc subrécifal, tandis que les Cardium 
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abondent dans les niveaux argilo-sableux et calcaires sus-jacents, 
ainsi que dans un deuxième banc, moins spectaculaire, qui est 
pris aujourd'hui pour base de l'Albien. C'est ce banc supérieur, 
bien reconnaissable dans une grande partie du massif du Liban, 
que ZUMOFFEN a appelé « banc à Cardium ». ; 

Tandis que la « muraille de Blanche » et les niveaux argilo- 
sableux et calcaires sus-jacents sont caractérisés par Orbitolina 
lenticularis Blum, O. conoidea-discoidea Gras et Heteraster oblon- 
gus Brongn. race syriaca Vautrin, le banc à Cardium ne contient 
généralement plus d'Orbitolines, sinon trés localement (ainsi à 
Qabre Chamoun à 7 km au SW d'Aabey ou 1,5 km au S d'Ainab) 
Orbitolina conica d'Arch., tandis qu'apparaissent Heteraster del- 
gadoi de Loriol et une abondante faune de Lamellibranches, Gas- 
téropodes, ainsi que les premiers Kmemiceras. Cette faune du 
«bane à Cardium» est commune avec celle des «marnes à 
Knemiceras » sus-jacentes et les deux niveaux sont aujourd'hui 
groupés comme Albien. 

C'est avec l'acception donnée au terme de « banc à Cardium » 
par ZUMOFFEN que DUBERTRET et VAUTRIN l'ont employé par la 
suite (1937, p. 47). Il est en effet d'un usage pratique sur le 
terrain. 

Terme figurant dans les légendes de la carte géologique au 
1/50 000* du Liban, feuilles Tripoli, Jbail, Beyrouth, Zahlé, Saida, 
Jezzine. 


CARDIUMBANKE ................ Crétacé : Aptien; Albien 


Fraas O. (1878). — Aus dem Orient. II Theil. Geologische 
Beobachtungen am Libanon. Wiirttemb. naturw. Jahreshefte, 
p. 328 (72). 

La définition donnée par Fraas est composite et confuse. 

« Wir bezeichnen... die nun folgende Gruppe als die braune 
Kreide des Libanon, ...die erste Bank, die in der Regel den 
gewaltigen in die Augen springenden Gebirgsabsatz bildet, ist eine 
Bank voll Cardien, leider nur Steinkerne... ». 

Le grand ressaut, si caractéristique, correspond a un puissant 
banc de calcaire subrécifal, blanc, communément appelé muraille 
de Blanche, qui est pris aujourd'hui comme base de l'Aptien su- 
périeur. Les Cardium sont abondants dans des marnes qui coiffent 
la muraille ainsi que plus haut, dans un autre banc calcaire, moins 
spectaculaire, qui est pris pour base de l’Albien. 

Heteraster oblongus d’Orb. cité par FRaas se trouve dans la 
muraille de Blanche et les marnes sus-jacentes, tandis que dans 
la falaise supérieure lui succéde H. delgadoi de Loriol et qu’appa- 
raissent les Knemiceras. 

La figure p. 329 (73) montre en fait une pliure des calcaires 
du Jurassique terminal auprés de Deir Qattine (2,5 km S de 
Roum, route Saida-Jezzine), et non pas les Cardiumbänke. 

Le terme n’est pratiqué que dans le langage. 

Formation sous-jacente : Gastropodenzone von Abeih. 

Formation sus-jacente: Zone des Ammonites syriacus. 
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CAVERNEUX (Calcaire...) ..................... Jurassique 


Borra P.E. (1833). — Observations sur le Liban et l'Anti- 
Liban. Mem. Soc. Geol. Fr., I, pp. 140-141. 


Dans la suite des terrains dans la vallée du Fleuve du Chien 
(Nahr el Kelb) se succédent de haut en bas un terrain marno- 
calcaire, un terrain sableux, puis : 

«un second terrain calcaire, composé de grands bancs de 
calcaire caverneux, dont les couches supérieures contiennent de 
gros blocs de silex et des lits de la méme matiére. Les assises 
inférieures n’en contiennent pas, et ne sont remarquables que 
par les trous et les canaux irréguliers qui les traversent >. 

«Cette formation sous-jacente au grés a une épaisseur 
énorme. Elle peut étre d’un tiers de la hauteur totale du Liban... 
on ne voit rien qui indique qu’elle ne se continue pas encore 
longtemps dans le sein de la terre. Elle est composée de nom- 
breux bancs d’un calcaire ordinairement dur, sonore, à cassure 
semi-conchoïdale, quelquefois à structure fragmentaire; mais son 
caractère le plus constant et le plus remarquable est d’être percé 
de trous et de canaux irréguliers à parois arrondies, qui commu- 
niquent les uns avec les autres et parcourent les masses dans 
tous les sens... La surface de ces masses est sillonnée par des 
rainures nombreuses, et qui souvent, ayant quelque régularité, 
donnent aux roches l’apparence de colonnes cannelées. Rien n’est 
plus extraordinaire que l'aspect de cette forêt de piliers... ». Une 
note infrapaginale d'Amy Bou donne au calcaire caverneux un 
Age jurassique supérieur. 

C'est là la premiére mention du Jurassique au Liban. Son 
aspect, ses karsts de Reyfoun, sont décrits de facon parfaite. 

Mais il existe d'autres karsts, crétacés, éocénes, miocénes et 
le terme « calcaire caverneux » n'est plus mentionné qu'en sou- 
venir de la découverte du Jurassique au Liban. 

V. Jurassique au Liban. 


CÉNOMANIEN (Liban) v9 d 208 Me IR Crétacé 


DouviLLÉ H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
Géol. Fr., n° 41, p. 56-63. 


Dans l’histoire stratigraphique du Liban, le Cénomanien a 
été trés diversement défini, plutôt arbitrairement. DouviLLé l’a 
clairement défini comme compris entre ses «couches à Knemi- 
ceras syriacum » vraconiennes et les marnes à Ammonites turo- 
niennes, en le caractérisant par une faune particulière. Il com- 
prend de bas en haut : 

— les «couches à Ostracés »; 

— les «niveaux à Radiolites ». 

Ces couches ne constituent qu’une seule unité stratigraphique 
désignée habituellement comme cénomanienne, pour laquelle 
DUBERTRET L. a cependant utilisé le terme de « calcaires lités du 
Sannine », pour attirer l'attention sur la trés belle coupe qu’en 
donne le versant W du Sannine au-dessus du Khan Sannine. 
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Le Cénomanien est constitué par des alternances de bandes 
marno-calcaires et de bancs calcaires finement lités, s’étageant 
avec monotonie sur 600 m d’épaisseur, le calcaire tendant à pré- 
dominer vers le haut. Des lits ou rognons de silex, des géodes 
quartziques en chou-fleur sont associés au marno-calçaire. Dans 
le paysage, ces terrains ont une tonalité ocre doré.. La faune, 
moins abondante que celle des marnes albiennes, est néanmoins 
assez riche : 

— Orbitolina concava Lmk; 

— Hemiaster (Mecaster) aff. saulcyi d'Orb.; 

— Exogyra columba Lmk, E. flabellata Goldf.; 

— E. africana Lmk, E. olisiponensis Sharpe; 

— Caprinula cedrorum Blanckenh., Caprina adversa d'Orb.; 

— Eoradiolites lyratus Conrad, E. maroni Douv.; 

— Biradiolites zumoffeni Douv., B. lumbricalis d'Orb.; 

— Praeradiolites maroni Douv., P. irregularis Douv.; 

— Pileolus sphaerulitum Blanckenh., P. gollmeri Delpey; 

— Nerinea schiosensis Pirona, N. nobilis Munster; 

— N. cedrorum Blanckenh., etc., Actaeonella spp.; 

— Acanthoceras cf. cenomanense d'Arch, A. hajoulense 

Basse; 

— A. meridionale Stol. var. multicostata Basse; 

— A. sussexiense Mantell emend. Sharpe; 

— Protacanthoceras angolaense Spath; 

— Neolobites vibrayeanus d’Orb., etc. 


La monotonie et la régularité de développement du Céno- 
manien, la constance de sa puissance dans le domaine du Liban 
et de l'Anti-Liban, suggèrent un dépôt sous une nappe d’une cer- 
taine profondeur, recouvrant le pays uniformément. 


Voir « Crétacé du Liban », « couches à Ostracés », et « niveau 
à Radiolites » DOUVILLÉ, « calcaires lités du Sannine » DUBERTRET. 


Pour partie de la faune voir : 

DeLpey G. Mie (1940). — Les Gastéropodes mésozoïques de la 
région libanaise. Notes Mém. Sec. Et. géol. Syrie et Liban, 
III, p. 5-292, pl. I, VI-XI. 

Basse E. M™e (1937). — Les Céphalopodes crétacés des massifs 
côtiers syriens. Ibid., II, p. 175-179 et III, p. 445-453, pl. VI. 


CÉPHALOPODES DE HADJOULA, HAKEL, SAHEL erre: 
rétacé 


Gist bier eleld «e 3) 9447258 « "LET e. 4 Celle wel e C6) Cis cc Ie ea es 76 » je vi Ce h^ 


Voir « Poissons du Liban » (Couches a...), et Hadjoula, Hakel, 
Sahel Alma. 
Rocer J. (1946). — Les Invertébrés des couches à Poissons du 
Crétacé supérieur du Liban. Mém. Soc. géol. Fr., nouv. sér., 
XXIII, f. 1-2, Mém. 54, p. 10-21, pl. I-IV et IX-X. 
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CHALK (Andrafil, Scweifat, etc...) .... Crétacé, Cénomanien 


Wauartriezp R.P. (1891). — Observations on some Cretaceous 
Fossils from the Beyrüût District of Syria, etc. Bull. Am. Mus. Nat. 
Hist., III, 2, p. 383. 


Niveau n? 6 de la coupe du Crétacé du Liban central donnée 
par WurrrrELD d’après les relevés du Rév. Biro W., missionnaire 
américain à Aabey. Andrafil, à 2,5 km au NW d'Aabey, est cons- 
truit sur l'Aptien inférieur, mais en contrebas, et en particulier 
à Choueiffat, se développent des marnes claires cénomaniennes, 
qui ont parfois été prises pour sénoniennes. 

Terme vague, inusité. 


CHEKKA (Marnes blanches de...) ....... Crétacé-Paléogéne 


— Carte géologique au 1/200 000 du Liban, feuille Tripoli. 

— Carte géologique au 1/50 000 du Liban, feuilles Batroune 
(et notice explicative, p. 20), Tripoli, Jbail, Qartaba, Beyrouth. 

De Beyrouth juqu'à Batroun, la cóte est calcaire, essentiel- 
lement crétacée moyenne. A Batroun apparait, au-dessus du 
caleaire turonien, de la marne crayeuse blanche; elle s'étend 
largement au N de la faille W-E de Batroun. Elle est coiffée, 
avec légére discordance, par du calcaire helvétien. 

Les ravins de Fih montrent qu'au-dessus de marnes crayeuses 
monotones suivent des marnes à bancs de silex blonds. Le com- 
plexe a été appelé « marnes de Chekka». 

Un lever à la planchette et des prélévements soigneusement 
opérés, ont permis d'établir la succession suivante : 


Sénonien, 381 m : 

— niveau de marne glauconieuse, à nodules phosphatés, re- 
posant sur le calcaire turonien à Acanthoceras deverianum 
et Coelopoceras lesseli; Ostrea vesicularis Lmk, dents et 
squales; 0,30 m. 

— alternances des marnes crayeuses grises et de marno-cal- 
caires plus compacts; banes de silex; 208 m. 

— Globorotalites micheliniana d'Orb.; 

— Globotruncana cf. rosetta Carsey; 

— G. aff. stuarti de Lapparent; 

— G. marginata Reuss; 

— Globigerina cretacea d'Orb.; 

— Cibicidis floridanus Cushman; 

— Anomalina ammonoides (Reuss) var. acuta Plummer; 

— Rotalia cf. beccarii, Gumbelina spp., etc. 

— marne crayeuse tendre; 173 m. 

Eocéne inférieur : 

— marne crayeuse tendre avec nombreux lits fins de silex 
clair, souvent à patine jaune-doré; 145 m. 

— Globorotalia cf. crassaformis (Galloway et Wissler) ; 

— G. cf. velascoensis (Cushman); 

— Cristellaria calcar L. var. cultrata (Montfort) ; 

— Globigerina cf. triloculinoides Plummer; 
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— Cibicides cf. americanus (Cushman); 
— débris de Poissons et d'Echinides. 


Dessus suit, en légère discordance, du calcaire miocène. 
Cette coupe rappelle la succession dans la région de Saïda. 
Le terme n'a qu'un intérêt local. 


CHROMITE DU BAER ET DU BASSIT (Syrie). 
Voir: «Roches vertes » du NW de la Syrie. 


CIDARIS GLANDARIA LANG (Calcaire a...) .. Jurassique 
ZUMOrFEN G. (1926). — Géologie du Liban, p. 25-47. 


Le terme est synonyme de « Glandarienzone », Fraas, 1878, 
et de « Glandarienkalke », BLANCKENHORN, 1890, et désigne glo- 
balement le Jurassique du Liban. Les trois noms sont empruntés 
à l’un des restes fossiles les plus communs du Jurassique du pays : 
le piquant de Cidaris glandaria Lang, de la forme et de la taille 
d'une olive, qui se vend au kg, car des vertus thérapeutiques lui 
sont attribuées. 

La grande masse des calcaires jurassiques est peu fossili- 
fère, alors que les bancs supérieurs, récifaux sont riches en 
faunes. Les matériaux patiemment collectés par ZUMOFFEN dans 
ces niveaux ont été confiés pour détermination à FELIX J. et 
L. KmRuMBECK. C'est sur la base de leurs études que ZUMOFFEN 
conclut à la seule existence du Séquanien, du Kimméridgien et 
du Tithonique dans le Jurassique libanais. L’équivalent des 
marnes oxfordiennes à petites Ammonites pyriteuses de Medjel 
Chems, au pied SE de l'Hermon était donc supposé se trouver au- 
dessous des plus profondes assises jurassiques visibles dans le 
fond des grandes vallées du Liban; et de ce fait le développement 
du Jurassique au Liban paraissait fort différent de celui de l'Her- 
mon. 

Cette erreur a été corrigée petit à petit par VAUTRIN H. (1934), 
DUBERTRET L. (1950) et Renouard G. (1951) et il est établi au- 
jourd’hui que les puissantes assises visibles sur les versants des 
vallées représentent le Jurassique moyen et que seules les assises 
terminales sont jurassiques supérieures. Mais l’application d’une 
subdivision du Jurassique du Liban à un lever cartographique 
est à peu près impraticable. 

Le terme de « Calcaire à Cidaris glandaria Lang » n’est plus 
en usage, on parle simplement de Jurassique; localement on peut 
appliquer aux niveaux les plus élevés une nomenclature proposée 
par DUBERTRET. 


CIDARIS GLANDIFERA Goldf. ; 
(Zone des she bent. kits: Jurassique : Kimméridgien 


Noetuine Fr. (1887). — Der Jura am Hermon, p. 6. 
Voir: Jurassique de l'Hermon. 
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COLLINE DIMITRI (Calcaires marneux de la...) 
Néogéne, Miocène 
Zumorren G. (1926). — La géologie du Liban, p. 144-145. 
Carte géologique au 1/50000 du Liban, feuille Beyrouth. 


La partie orientale de la ville de Beyrouth est construite sur 
un sous-sol miocéne; elle culmine dans le Jebel Dimitri, en face 
du cours inférieur du Nahr Beyrouth, appelé tout court «le 
Fleuve ». Tombant de près de 100m, le versant regardant le 
Fleuve montrait, au-dessus de calcaires marneux alternant avec 
de la marne grisâtre, un couronnement calcaire grossier récifal 


as — Porites cf. incrustans Defr.; 
— Solenostraea cf. manipulata Reuss; 
— Membranipora bidens v. Hag.; 
— Clypeaster zumoffeni de Lor., 
— Chlamys subrellus Lmk; 
— Modiola costulata Risso, etc. 


Cette faune caractérise le Vindobonien. 

Le contact avec le substratum crétacé et éocéne est en grande 
partie caché; cependant dans les alentours d’Aasfouriyé, la base 
des calcaires marneux est formée de conglomérats grossiers qui 
reposent en discordance sur l’Aptien. 

Le rapport des calcaires marneux de Beyrouth avec les restes 
calcaires du Miocéne du Fleuve du Chien ou du Ras Chekka - 
n'apparaît pas clairement; il ne peut actuellement être précisé 
sil représente un équivalent latéral détritique ou une formation 
antérieure ou postérieure, ce qui justifie un terme stratigraphique 
local: mais celui-ci n'est guère usité. 

Voir: «Calcaires du Fleuve du Chien». 


COLLYRITES BICORDATA Leske (Zone des ...) 
Jurassique : Oxfordien 


NoETLING Fr. (1887). — Der Jura am Hermon, p. 5. 
Voir: Jurassique de l'Hermon. 


CRENICERAS RENGGERI (Niveau à ...) 
Jurassique : Oxfordien, bas 
VAUTRIN H. (1934). — Contribution à l'étude de la série 
jurassique dans la chaine de l'Anti-Liban et plus particulière- 
ment dans l'Hermon (Syrie). C.R. Acad. Sci. Fr., 198, p. 1438. 
Voir: Jurassique de l'Hermon, VAUTRIN. 


CRÉTACÉ INFÉRIEUR, MOYEN, SUPÉRIEUR (Liban, Syrie). 


DUBERTRET L. (1955). — Carte géologique au 1/200000 du 
Liban, notice explicative. 

DusERTRET L. (1959). — Contribution à la stratigraphie et à 
la paléontologie du Crétacé et du Nummulitique de la marge 
NW de la péninsule Arabique. I. Stratigraphie. Notes Mém. 
Moyen-Orient, VII, p. 194-220, fig. 1, 2. 
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La subdivision du Crétacé en trois, reflète le développement 
stratigraphique au Liban et dans les régions voisines; elle est 
couramment appliquée par les géologues du Moyen-Orient. 

Les premiers dépôts crétacés sont des grès non fossiliféres; 
vers le haut ceux-ci passent à des alternances de grès, argiles, 
marnes et calcaires néritiques divers, très fossilifères, qui au 
Liban sont aptiennes. — Au-dessus le faciès devient brusquement 
marno-calcaire et calcaire; il reste calcaire jusqu'à la fin du 
Turonien. — Le Sénonien est crayeux. 

Les sédiments gréseux, calcaires et crayeux ont respective- 
ment des puissances de l'ordre de 200-500 m, 600-1 000 m, 400 m. 
Ils contrastent vigoureusement dans le paysage, par leurs formes, 
leur végétation et l'on a constamment à se référer à l'un ou à 
l'autre. On est ainsi conduit au Liban, à appeler : 

Crétacé inférieur : le grès de base + l'Aptien; 

Crétacé moyen  : lAlbien--le Cénomanien + le Turonien; 

Crétacé supérieur: le Sénonien. 


Entre les deux coupures, il y a une différence fondamentale : 

— la coupure Crétacé gréseux/Crétacé calcaire correspond 
à une accentuation de la transgression; mais la transgres- 
sion a été progressive en sorte que la coupure ne se situe 
pas partout au méme niveau; 

— la coupure Crétacé calcaire/Crétacé crayeux résulte d'un 
début d'orogenése, elle a un caractére plus général. 


Au Liban et dans l'Anti-Liban les termes du Crétacé infé- 
rieur, moyen, supérieur ont néanmoins le méme sens. Mais dans 
le Sud de la Jordanie p. ex. leur signification serait altérée du 
fait que le faciés calcaire ne s'établit qu'au Cénomanien, voire au 
Turonien, et que du fait de conditions locales, il se maintient jus- 
que dans la base du Sénonien. 


CRÉTACÉ, ANTI-LIBAN ET DAMASCÈNE. 

Carte géologique au 1/200000 du Liban et notice explica- 
tive (1955). 

Carte géologique au 1/50000 du Liban, de la Syrie, feuilles 
Rayak, Rachaya N, Zebdani, Marjayoun, Hermon. 


C'est au Liban qu'a été débattue la stratigraphie du Crétacé; 
de nombreux auteurs s'y sont appliqués; mais aucune étude spé- 
ciale n'a été faite pour la région de l'Anti-Liban et la Damascéne, 
oü le développement stratigraphique est fort semblable, en sorte 
que les mémes coupures étaient applicables sans difficulté. 


Grés de base et Aptien. 


Il a été constaté, dans le Liban central, que le grés quartzique 
formant la base du Crétacé n'était pas partout de même âge, 
qu'il s'était déposé au fur et à mesure de la lente progression 
de la mer d'W en E. Une puissante falaise calcaire claire, que 
l'on reconnait aisément à travers toute l'étendue de la montagne 
libanaise témoigne d'une premiére transgression marine étendue, 


36 
(Crétacé, Anti-Liban et Damascène) 


mais passagère, au début de l'Aptien supérieur, précédant la 


transgression définitive qui s’est produite à l’Albien: c’est la 


« muraille de Blanche ». 
La coupe de la base du Gréécé dans les environs de Bey- 
routh peut se résumer ainsi, de bas en haut: 
— grès de base, quartzique, non fossilifère; 220 m. 
— Aptien inférieur, alternances de grès, grès argileux, mar- 
nes, bancs calcaires variés, subrécifaux blancs, détritiques 
ou oolithiques ocres; faune abondante; 170 m. 
— Aptien supérieur : muraille de Blanche (45 m), puis alter- 
nances de grès, marnes, fins bancs calcaires ocres, 1 niveau 
volcanique, faune abondante; 80 m. 


Vers la montagne, l'Aptien inférieur fossilifére se réduit con- 
sidérablement. Vers l'Anti-Liban il se réduit jusqu'à disparaitre 
et les alternances de grés, marnes, fins bancs calcaires ocres de 
l'Aptien supérieur passent à du grés quartzique identique au grés 
de base. 

La coupe du Crétacé inférieur gréseux (grès de base + Ap- 
tien) se réduit à ceci : 


— grès de base, avec basalte interstratifié ...... 50-200 m 
— Aptien supérieur : 
— muraile de Blanche .............. 15- 20m 
— grès identique au grès de base .... 50-100m 


Sur les feuilles Rayak et Zebdani ne sont donc figurés que 
les «grés de base» («grés du Liban») et l'Aptien supérieur; 
sur les feuilles Rachaya N, Marjayoun et Hermon, quelques 
couches fossilifères de l'Aptien inférieur ont été groupées avec 
le « grés de base ». 


Le grés de base de l'Anti-Liban est transgressif sur le 
Jurassique, mais une discordance est difficile à déceler, excepté 
au pied W de l'Hermon, où le grès, comportant à la base des 
bréches, repose sur les calcaires massifs bathoniens: les plus 
hautes assises du Jurassique, haut du Bathonien, Oxfordien et 
Kimméridgien avaient été érodées préalablement à leur dépót. 


Albien. 


L'Albien est bien reconnaissable sur le versant W de l'Anti- 
Liban et de part et d'autre de l'Hermon, identifiable par des 
Knemiceras. Mais il ne peut pas y être distingué un « banc à 
Cardium » et des « marnes à Knemiceras », il est formé simple- 
ment d'alternances de fins bancs calcaires et de marnes. 

Il a été distingué sur les feuilles Hermon, Marjayoun, Rachaya 
N et le long du pied W du Jebel Chir Mannsour sur la feuille 
de Zebdani; par contre sur la feuille Rayak et au pied de l'Anti- 
Liban sur la feuille de Zebdani, il a dû être groupé avec le 
Cénomanien. 


Cénomanien. 


Dans l'Anti-Liban, le Cénomanien présente dans le paysage, 
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son aspect habituel; le calcaire n’est pourtant pas le même qu’au 
Liban, il est plus saccharoïde, beaucoup moins fossilifère. 

Un banc dolomitique sombre, de 50 à 100m de puissance, 
a été distingué à son sommet sur les feuilles Rayak et Zebdani. 


Turonien. 


De nature lithologique très proche de celle du Cénomanien, 
le Turonien est toujours difficile à distinguer, il ne peut l'étre 
que lorsque le niveau à Ammonites caractéristiques de sa base 
est suffisamment marqué sur le terrain. Mais parfois on le perd 
et on ne le retrouve plus, il arrive qu’on le cherche au mauvais 
endroit. i 

Diener C. (1886, p. 38), l'avait identifié à Nebi Chit, à 17 km 
au SW de Baalbek en lisière de la Békaa (feuille de Rayak). 
VAUTRIN ly a redécouvert 50 ans plus tard et établi la coupe 
suivante : 

— dolomie sombre cénomanienne; 

— calcaire marneux en plaquettes à : 

— Neoptychites cephalotus Courtiller; 

— Thomasites rollandi Thomas et Peron; 

— Thomasites jordani Pervinquière; 

— Leoniceras quaasi Peron; 

— Hoplitoides ingens v. Koenen emend. Solger 
et Riedel; 

— Hoplitoides baalbekensis Basse n. sp. 

— calcaire récifal oolithique a: 

— Hippurites grossouvrei Douv.; 

— Biradiolites lumbricalis d’Orb.; 

— Durania loevis Douv.; 

— Nerinea pseudo-nobilis Choffat. 
— marne blanche crétacée supérieure. 


Le Turonien a pu étre distingué en général de part et d’autre 
de l'Anti-Liban sauf sur la feuille de Marjayoun, sur laquelle 
il est groupé avec le Cénomanien. 

Enfin DusERTRET L. (1949) a établi que le Turonien forme le 
noyau marno-calcaire et calcaire du Jebel Kasyoun; les gorges 
du Barada à l'amont de Damas ont fourni une abondante faune 
à Thomasites rollandi Thomas et Peron, Leomiceras sp., etc. 


Sénonien. 

De faciés crayeux, pauvre en macrofossiles, il n'a guére été 
étudié; souvent le Paléocéne, plus marneux, a été groupé avec 
lui. 

Une coupe détaillée a été établie sur le flanc SE du Jebel 
ed Dahr, au N de Hasbaya (Renouard G., 1952, inédit) : 


— Turonien : 
— marno-calcaire à lits de silex, 40m: 
— Thomasites rollandi Thomas et Péron; 
— Leoniceras segne Solger. 
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— alternances de bancs calcaires blancs, saccharoides, et de 
bancs dolomitiques clairs; environ 160 m. 
— Sénonien : 
— calcaire crayeux et marnes à Globotruncana spp., Flabel- 
lina spp., Heterohelicidae abondantes et très variées, etc.; 
570 m. Détail : 
— calcaire crayeux en gros bancs; 110 m; 
— marne; 60m; 
— calcaire crayeux en gros bancs; 75m; 
— calcaire glauconieux à granules phosphatés, silex; 
20-30 m; 
— alternances de calcaires crayeux et de marnes; 300 m. 


Vers le haut, passage insensible au Paléocéne : la limite supé- 
rieure est marquée par la disparition des Globotruncana et l'appa- 
rition des Globorotalia (Lys, inédit). 


Paléocéne. 


— alternances de calcaires crayeux et de marnes; 357m: 
— Alabamina midwayensis Brotzen; 
— Anomalina grosserugosa Giimbel. 


Un contraste lithologique apparaît seulement avec l’Yprésien, 
représenté par des calcaires crayeux à silex et glauconie avec 
fins bancs calcaires à Nummulites. 

Voir: «Crétacé du Liban ». 


CRETACE, Liban. 


Fraas O. (1878); NoerzinG F. (1886); Douvizzé H. (1910); 
ZUMOFFEN G., (1926). 

DuBERTRET L. et VAUTRIN H. (1927). — Révision de la Strati- 
graphie du Crétacé du Liban. Notes Mém. Sect. Et. géol. Syrie 
et Liban, II, p. 43-73, fig. 26-35. 

DuBERTRET L. (1940). — Introduction au t. III des Notes Mém., 
etc., p. VII-X. 

DusERTRET L. (1944). — Sur le Turonien (Crétacé moyen) 
du Liban. Publ. techn. et scient. Ecole Fr. d'Ingénieurs de Bey- 
routh, n9 6, 7 p. 

Carte géologique au 1/200 000 du Liban, feuille de Beyrouth 
(1954). Notice explicative, p. 36-48, fig. 9-16, par DUBERTRET L. 

« De toute la bordure orientale de la Méditerranée (1), c’est 
dans les environs de Beyrouth que le Crétacé est le mieux 
développé : l'accés des lieux étant facile, c'est là qu'a été établie 
la stratigraphie du Crétacé. » 

«Mais en montagne, la série stratigraphique s'arréte dans 
le Cénomanien, de sorte que les échelles stratigraphiques qui y 
sont établies sont incomplétes. Le Turonien est bien développé 

(1) Dusertret, 1954. 
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le long de la côte, depuis Beyrouth jusqu'au Nahr el-Djóz. Le 
Sénonien n'est resté préservé que dans certaines parties des 
plateaux du Liban S, dans la Békaa, enfin sur le bord oriental 
de l’Anti-Liban (feuille de Damas) ». 


« Borra P.E. et Amy Boué (1833), dans deux coupes allant de 
l'embouchure à la source du Fleuve du Chien et du Djebel 
Sannine à Reyfoun, ont distingué, au-dessus du terrain caver- 
neux jurassique : 

2 — un terrain sableux, puis un terrain calcaire jaune, fossili- 
fére, assimilés au grés vert (Lower green sand des géologues 
anglais — Aptien). 

3 — des alternances de calcaires durs et de calcaires marneux, 
assimilées au Crétacé inférieur (notre Crétacé moyen). » 

«Ils ne mentionnent pas le Crétacé supérieur ». 


« Une coupe semblable a été relevée par BraNcuk Ch. I. 
(1848) sur le versant du Nahr Damour montant de Djisr el-Qadi 
jusqu'à la colline dominant Abeih. Le Jurassique du fond de la 
vallée qui est peu fossilifère n'a pas été reconnu. Sous le n° 7 
est mentionnée une «muraille» qui correspond à la falaise 
aptienne désignée aujourd'hui encore sous le nom de « muraille 
de Blanche ». La coupe s'arréte dans la base du Cénomanien ». 


Conrap T.A. (1852), en décrivant les fossiles ramassés par 
ANDERSON H.J. en 1848, au hasard d'un itinéraire allant de Bey- 
routh à Abeih, Djisr el-Qadi, Moukhtara, Jezzine et de là à 
Djisr Bourqoch sur le Litani, n'a guére contribué à éclaircir la 
stratigraphie du Crétacé du Liban. 


« C’est Fraas O. (1878) qui, le premier, en esquisse les 
grandes coupures. Au-dessus du calcaire à Cidaris glandaria, 
qu'il assimile au Cénomanien, il distingue : 

Cénomanien - formation sableuse avec lignite et bitume 
(bitume de Hasbaya) et des basaltes contemporains; Trigonia 
syriaca Conrad. 

Turonien — zone à Gastéropodes d'Abeih, dont la faune 
abondante rappellerait celle de l'Aptien de France. 

— banes à Cardium; 

— zone à Ammonites syriacus v. Buch; 

— zone à Radiolites, contenant les plaquettes à Poissons de 

Hakel. 

Sénonien — marnes à Poissons de Sahel Alma. 

Les descriptions de Fraas sont entachées de confusion et 
d'erreurs, mais sa classification reflétait le terrain et les termes 
de bancs à Cardium et de marnes à Knemiceras (A. syriacus), 
sont restés d'un usage courant ». 


« Dans les années qui ont suivi, des fossiles mal repérés ou de 
provenance inconnue ont été décrits et l'échelle stratigraphique 
a été discutée, sans référence suffisante avec le terrain ». 

« Ainsi HAMLIN P.R. (1884) décrit les fossiles recueillis par les 
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enfants d’une mission du Syrian Protestant College à Abeih, sous 
la direction du Rév. LEWIS ». 


Diener C. (1885, 1886, 1887) propose une révision de la clas- 
sification de Fraas. Au-dessus de son calcaire d’Araya, équi- 
valent du calcaire à C. glandaria, qu'il attribue au Crétacé infé- 
rieur, il distingue : 

Cénomanien : grès à Trigonia syriaca, y comprises les couches 
à Cératites syriacus v. Buch. 

Cénomanien-Turonien: calcaire du Liban, avec plaquettes 
à Poissons de Hakel dans le Turonien. 

Sénonien : craie à silex; marnes à Poissons de Sahel Alma. 

« DIENER identifia le Turonien au sommet de son calcaire du 
Liban, à Nébi Chit, sur le bord oriental de la Békaa, grâce à la 
découverte d'un Mammites nodosoides Schloth. Il est le premier 
à donner une esquisse géologique couvrant l’ensemble du Liban 
et de l'Anti-Liban (échelle 1/500 000) ». 


« NoETLING F. (1886) reconnait dans le Calcaire à C. glandaria 
un terrain jurassique. Il divise le Crétacé ainsi: 
Turonien I: grès à Trigonies. 
(1) niveau inférieur à Tr. syriaca d'Abeih; 
(2) niveau supérieur à Tr. distans. 
Turonien II: calcaire à Radiolites. 
(3) zone à Buchiceras syriacum; 
(4) zone à Radiolites syriacus; 
(5) zone à Pileolus oliphanti (développé en Palestine 
seulement). 
Sénonien III : 
a) couches à Poissons de Hakel et Sahel Alma; 
b) craie à silex ». 


« Il défend cette classification en s'appuyant sur le caractére 
Gosau qu'auraient les faunes des grés à Trigonies. Il croit à un 
unique horizon à Poissons, qui présenterait des changements 
latéraux de faciés. » 


«La compilation à laquelle s'est livré BraNckENHORN M. 
(1890) n'a pas apporté d'éléments nouveaux. Il croit le calcaire à 
C. glandaria jurassique. Pour le Crétacé, il reprend les coupures 
de Fraas, mais adopte les attributions d'âge de DIENER. » 

« En 1891, R.P. WHITFIELD reprend la description de la faune 
d'Abeih, en complétant la collection du Rev. Lewis, décrite par 
HAMLIN, par les nouvelles récoltes du Rév. BIRD. > 

« Enfin en 1900, Boum J. reprend l'étude des Gastéropodes des 
collections de Fraas et NOETLING ». 


Les incertitudes de la stratigraphie du Crétacé du Liban 
furent levées par les patientes observations de ZuworrrN G. (à 
partir de 1890). L'un des premiers résultats atteints fut la sépa- 
ration des terrains jurassiques et crétacés (FELIX, 1903 et KRUM- 
BECK, 1905). Et aprés une note préliminaire (ZUMOFFEN G. 
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Douvizé H., 1909). Douvizré H. publia, sur la base des relevés 
de ZuworrEN, une échelle stratigraphique fort proche de celle 
qui est admise aujourd'hui (1910). — Bien que celle-ci reposát 
epe faits précis, BLANCKENHORN résista à l'accepter (1912, 

« ZUMOFFEN ne publia le détail de ses observations que beau- 
coup plus tard (1926), peu avant sa mort. Son mémoire est accom- 
pagné d'une carte géologique au 200 000* du Liban, figurant l'ex- 
tension des divers étages du Crétacé ». 

« L'échelle stratigraphique adoptée par DouviLLÉ et ZUMOFFEN 
peut se résumer ainsi : 


Néocomien — grés à lignites avec basaltes contemporains. 

Aptien — grès, marnes et calcaires jaunátres trés fossilifères, 
équivalent de la zone à Gastéropodes de Fraas ou des grès 
à Trigonia syriaca de DIENER et NOETLING. 

Albien — alternances de bancs calcaires, de marnes et cal- 
caires jaune-brun à Orbitolina lenticularis et de grés, depuis 
la muraille de Blanche jusqu'aux banes à Cardium de Fnaas. 

Vraconnien — alternances de calcaires marneux grisátres, d'ar- 
gile bleuátre, et de bancs calcaires peu épais, à Kmemiceras 
syriacum et Enallaster delgadoi. 

Cénomanien — puissante suite de dolomies, calcaires gris et de 
marno-calcaires clairs à Acanthoceras rotomagense, mantelli, 
cunningtoni, etc. et Rudistes. 

Turonien inférieur — calcaires et marno-calcaires clairs à Pseu- 
dotissotia luciae, Mammites modosoides, Thomasites rollandi, 
etc. 

Turonien supérieur — calcaire à Hippurites resectus, grossouvrei, 
Biradiolites lumbricalis, Radiolites ponsianus, etc. 

Sénonien — calcaire, marne et argile à silex avec Ammonites 
texanus, Inoceramus cripsii, Ostrea vesicularis, etc. ». 


« Les gisements à Poissons de Hakel et Hadjoula sont situés 
dans le Cénomanien, celui de Sahel Alma dans le Sénonien ». 


DusERTRET L. et VAUTRIN H. (1937) ont modifié par la suite 
la limite entre Aptien et Albien (fig. 13). Ils distinguent : 


Aptien inférieur — depuis les premiéres couches fossiliféres sur- 
montant le grés de base, jusqu'à la base de la muraille de 
Blanche : c'est l'Aptien de ZUMOFFEN. 

Aptien supérieur — depuis la base de la muraille de Blanche 
jusqu'à la base des banes à Cardium : c'est la partie infé- 
rieure de l'Albien de ZUMOFFEN. 

Albien — depuis la base des bancs à Cardiwm jusqu'à la base 
des calcaires à Eoradiolites lyratus Conrad : les bancs à Car- 
dium et les marnes à Knemiceras se trouvent donc groupés 
dans cet étage. » 


Cette subdivision avait été justifiée dans les termes suivants 


(DusERTRET L., 1940, p. VI-IX) : 
« Abordant le probléme du point de vue des transgressions 
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et régressions, il nous a paru, à VAUTRIN H. et à moi, qu’une 
coupure de premier ordre devait être placée sous les bancs à 
Cardium, ceux-ci représentant, ainsi que les marnes à Knemi- 
ceras, des faciès de début d’une transgression qui a atteint son 
apogée au Cénomanien. Cette transgression a ainsi débuté avec 
l’Albien, dans lequel nous rangeons à la fois les bancs à Cardium 
et les marnes à Knemiceras ». 

«Du point de vue faunistique, les couches sous-jacentes à 
la falaise de Blanche sont caractérisées par des Orbitolines ap- 
tiennes et par Heteraster oblongus Brongniart race syriaca Vau- 
trin. Depuis la base jusqu’au sommet, pullulent O. conoidea-dis- 
coidea A. Gras., tandis que O. lenticularis Blum constitue un ni- 
veau au sommet de la falaise de Blanche. Quant à H. oblongus 
race syriaca, il se trouve depuis la base jusque dans la falaise de 
Blanche, au sein de laquelle je l'ai trouvé à Mdaerij. Les Orbi- 
tolines, examinées par DoNcIEUx L., caractérisent, selon lui, le 
Barrémien supérieur et l'Aptien, de méme l'Heteraster oblongus. 
Par ailleurs, ZuworrEN G. signale, entre Cheikh Rihanem et 
Jamhour, dans des couches sus-jacentes à la falaise de Blanche 
et inférieures aux «bancs à Cardium » : Horiopleura lamberti 
Mun. Chal., autre forme aptienne supérieure dans ses gisements 
classiques des Pyrénées ». 

« Ces faits nous paraissent justifier l'attribution à l'Aptien du 
complexe néritique du Crétacé du Liban ». 

« En son milieu, la falaise de Blanche se détache avec une 
régularité parfaite, depuis la frontiére libano-palestinienne jus- 
que dans le Sud du Massif Alaouite (Mechta Helou), à travers les 
monts du Liban et de l'Anti-Liban, apparaissant tel un unique 
gros banc, de caractères constants. Il exclut l’idée de complica- 
tions stratigraphiques et constitue, dans toute la série crétacée, 
le repère le plus sûr. Il nous a permis de subdiviser l'Aptien et 
de distinguer un Aptien inférieur, comprenant les couches mari- 
nes sous-jacentes et un Aptien supérieur débutant à sa base et 
montant jusqu'au pied des « banes à Cardium » (Notes et Mé- 
moires, t. II, p. 59, 1937) ». 


«Les «bancs à Cardium » réunis aux « marnes à Knemi- 
ceras » composent donc l'Albien (cf. op. cit., p. 60). La rareté des 
fossiles dans les premiers rendait leur attribution difficile et elle 
explique que Douvizzé H. les ait rattachés aux couches sous- 
jacentes. 

La récente découverte par Hrysrork F., jeune géologue 
stagiaire à la Section Géologique (1937-38), d'un horizon d'Orbi- 
tolina conica (détermination Doncreux L.) dans la base oolithique 
des « bancs à Cardium » de la région classique d'Aabey, vient con- 
firmer la distinction que nous avons établie entre les bancs et ces 
couches sous-jacentes, où pullulaient O. conoidea-discoidea ». 

« Dans le haut des bancs à Cardiwm, KELLER A. et moi-méme, 
nous avons trouvé les premiers Knemiceras syriacum v. Buch; 
ceux-ci abondent surtout dans les marnes qui leur font suite, où 
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ils sont associés à Heteraster delgadoi de Loriol et à une abon- 
dante faune de Gastéropodes et de Lamellibranches dont ne 
subsistent généralement que les moules internes ». 

« De ces marnes à Knemiceras et Gastéropodes, Douvizié H. 
avait fait, en 1910, du Vraconien. En 1916, il signale parmi les 
matériaux de la mission Couyat- Barthoux, dans le massif du 
Moghara (presqu'île du Sinaï), des Knemiceras associés a: 

— Latedorsella latidorsata Mich.; 

— Desmoceras beudanti Brug.; 

— Douvilleiceras mamillare Schlot.; 

— Tetragonites cf. duvali d’Orb.; 

— Hamites cf. compressus Sow.; 

— Crioceras cf. munieri Sarasin et Schondelmayer ». 


« Douvilleiceras mamillare est l’un des fossiles les plus ca- 
ractéristiques de l’Albien, Desmoceras beudanti se rencontre éga- 
lement dans l’Albien de tous pays, etc. ». 

« Les données paléontologiques et l'absence de coupure entre 
les bancs à Cardium et les marnes à Knemiceras nous ont con- 
duits à associer ces deux niveaux sous la désignation unique 
d'Albien ». 


« D'autre part(1) DUBERTRET (1944) a constaté, en levant le 
Turonien depuis Beyrouth jusqu'au N. el-Djôz, que la distinction 
d'une partie inférieure à Ammonites et d'une partie supérieure à 
Hippurites n'a pas de signification stratigraphique, les Hippurites 
pouvant se trouver soit associés aux Ammonites, sous forme de 
petits récifs, soit méme au-dessous. » 


« Les coupures suivantes ont finalement été adoptées pour la 
carte géologique au 50 000* du Liban. 


cl — grès de base non fossilifére; puissance maxima 250 m. 

c2a — Aptien inférieur: depuis les premiéres couches fossi- 
lifères jusqu'à la base de la muraille de Blanche: 
70-170 m. 


c2b — Aptien supérieur: depuis la muraille de Blanche jus- 
qu'à la base des bancs à Cardium; 90 m. 


c3 — Albien: bancs à Cardium et couches à Knemiceras; 
100-150 m. 

c4 — Cénomanien : calcaires et marno-calcaires; 600 m. 

c5 — Turonien: marnes à Thomasites rollandi, etc... et ré- 
cifs à Hippurites; 100-300 m. 

c6 — Sénonien: marne-calcaire et marne blanche, pauvres 


en macrofossiles; puissance pouvant atteindre 600 m, 
souvent réduite par érosion anté-éocéne ». 


«Les coupures sont valables au Liban, dans l'Anti-Liban, 
voire en Judée, mais les puissances et les faciès varient latérale- 
ment, surtout pour les formations de faciés peu profond ». 

«De minutieux relevés de coupes depuis Aabey jusqu'au 


(1) Dusertret (1954). — Notice explicative de la feuille de Beyrouth 
au 1/200 000. 
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Djebel Barouk ont permis à HeyBRoEK F. (1942 et fig. 12) de met- 
tre en évidence une sensible diminution de puissance de l'Aptien 
inférieur d'W en E, avec remplacement des calcaires détritiques 
ou oolithiques ocres et des calcaires récifaux blancs par des 
marnes, puis des sables. Plus on s'éloigne de la cóte vers l'E, plus 
tard apparaissent les premiéres couches fossiliféres au-dessus du 
grés de base et plus l'Aptien inférieur devient littoral. Et en 
allant jusque dans l'Anti-Liban, on voit le grés de base atteindre 
la base de la muraile de Blanche. La transgression crétacée a 
done progressé d'W en E pendant l'Aptien inférieur (DUBERTRET, 
1947). » 

« La muraille de Blanche, constituée de calcaire récifal blanc, 
est le premier banc marin que l'on retrouve et puisse reconnaitre 
à travers toute l'étendue du Liban et de l'Anti-Liban : c'est l'uni- 
que repère stratigraphique sûr de cette contrée. — Dans les cou- 
ches sus-jacentes de l'Aptien supérieur les faciès sont moins pro- 
fonds à PE qu'à PW (DuBERTRET, 1947). > 

« De méme l’Albien n'est typiquement développé que dans la 
partie orientale du massif du Liban, en particulier aux alentours 
du Dahr el-Beidar. Vers la cóte, ses marnes passent à des cal- 
caires et l'étage se fond avec la série calcaire et marno-calcaire 
cénomanienne. Il est par contre bien discernable dans la Békaa 
et sur les deux flancs de l'Hermon. » 

«Le Cénomanien présente un développement régulier et sa 
puissance paraít peu s'écarter des 600 m. — Le Turonien, qui 
lithologiquement lui est fort semblable, présente par contre des 
variations assez nettes. Il n'est pas connu dans les régions hautes 
du Liban et se distribue en auréole autour du massif, comme 
autour de l'Hermon. — Sur le bord E de la Békaa il se compose 
d'un marno-calcaire à Ammonites et, surmontant celui-ci, d'un 
calcaire récifal à rares Hippurites. Le contraste lithologique avec 
le calcaire cénomanien sous-jacent a permis de ly lever sépa- 
rément. — Sur le bord W de la Békaa, le calcaire cénomanien 
passe insensiblement à un calcaire à Hippurites et le tracé d'une 
limite est impossible. Sur le bord E de l'Hermon, la marne à 
Ammonites est à nouveau aisément reconnaissable. — Dans la 
baie de Djounié, au N de Beyrouth, le Turonien contient une 
belle faune d'Echinides, d'Hippurites et d'Actaeonelles. Au S de 
Beyrouth, il est certainement présent, mais n'est pas identifiable, 
les fossiles étant broyés en menus fragments; dans les plateaux 
du Liban S n'ont été rencontrés que de rares gisements d'Hippu- 
rites ». 


« Le Sénonien, du fait de sa pauvreté en macrofossiles, est resté 
l'étage le moins étudié. De marno-crayeux sur le parallèle de 
Beyrouth, il devient marno-calcaire vers le Sud et en méme temps 
un peu plus fossilifére : Ostrea vesicularis Lmk, Inoceramus crip- 


sii, Texanites tenanus Roemer et des dents de squales sont les 
formes communes ». 


« La limite supérieure du Sénonien est souvent difficile à fixer 
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sur le terrain, car à ses marno-calcaires blancs succèdent des 
marnes blanches, paléocènes, puis des marno-calcaires blancs, 
éocènes inférieurs. En sorte que souvent le Sénonien et la base 
de l'Eocéne sont groupés sur les cartes géologiques sous l'indice 
c6-e ». » 
7 . 

« L'étude des microfaunes prouve pourtant une coupure nette 
entre le Sénonien et le Nummulitique, accompagnée souvent 
d'érosion ». 


Les coupes types du Crétacé du Liban sont : 

— pour le grès de base: versant S de la colline de Beit Méri ou 
versant N du Nahr Damour au-dessus de Djisr el Qadi; 

— pour l'Aptien inférieur: coupe de la colline de Kefer Niss, 
relevée à l'occasion d'un percement de tunnel et coupes d'Abeih 
à Barouk; 

— pour l'Aptien supérieur : coupe au-dessus de Mdairej; 

— pour l'Albien : coupe au Dahr-el-Beidar; 

— pour le Cénomanien : versant W du Dj. Sannine; 

— pour le Turonien: coupe de Maameltein vers Ghazir; 

— pour le Sénonien, région de la source du N. Hasbani. 


Des coupes complétes du Crétacé sont visibles : 
— sur le versant N de la vallée du Nahr-el-Kelb, entre la source 
de Jeita et l'embouchure; 
— dans la région de Damour, entre Baouarta et la mer; 
— pen la région de Hasbaya, entre Chouaya et le Djebel Ed- 
Dahr. 


CRETACE, NW syrien. 


DuBERTRET L. (1937). — Le massif Alaouite ou Djebel Ansa- 
riyeh.Notes Mém. Sec. Et. géol. Syrie et Liban, II, p. 9-42, 25 fig. 

DusERTRET L. (1955). — Géologie des roches vertes du Nord- 
Ouest de la Syrie et du Hatay (Turquie). Notes Mém. Moyen- 
Orient, VI, p. 5-179, 21 pl. cartes géologiques au 1/200 000° et au 
1/500 000° en couleurs. 


Une reconnaissance faite à travers le NW Syrien par BraNc- 
KENHORN M., en 1888, n’a laissé que peu de données stratigra- 
phiques précises. L'étude systématique y a été commencée par 
DUBERTRET en 1928. 

Le Crétacé apparaît dans les régions suivantes : 

— Jebel Ansariyeh ou massif Alaouite, calcaire, rappelant 
par ses proportions et son style structural, le Liban et l'Anti- 
Liban, mais d’un relief plus atténué (il culmine 4 1562 m) et de 
structure plus simple. — Au-dela du fossé du Gharb, lui fait face 
le Jebel Zawiyé, également calcaire. 

— Jebel Akra, cône calcaire s'élevant à 1720 m immédiate- 
ment au-dessus de la côte, à 50 km au N de Lattaquié. 

— Le Baér et le Bassit, pays de roches vertes s'étendant 
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entre le massif Alaouite et le Jebel Akra: ces roches vertes ont 
été mises en place au Maéstrichtien. 

— Le Kurd Dagh Syrien, pays de plis SW-NE, se dévelop- 
pant de la plaine de l'Amouk vers le NE; les fonds synclinaux se 
tiennent aux environs de 800 m, les anticlinaux culminent à 
1200 m. 


A) Jebel Ansariyeh. 


Il est formé de calcaires jurassiques et crétacés, constitution 
qui lui donne un certain caractére de monotonie. Son Crétacé 
diffère de celui du Liban; par l'absence de grès, grès argileux, 
calcaires ocres divers dans la base; il ne reste que les marno- 
calcaires et des calcaires récifaux, en alternances. 


Coupe dans le S du massif, à Mechta-Helou : 


Jurassique, sommet : banc à Lovcenipora, 1 m. 

Aptien, 33 m: calcaire gréseux et marneux à glauconie, brun 
foncé; 11 m; Heteraster oblongus Brongniart, race syriaca 
Vautrin-Keller; Exogyra boussingaulti d'Orb.; E. minos Coq., 
etc... 

— bane de calcaire blanc; c'est la « muraille de Blanche »; 
Orbitolina lenticularis Blum, Choffatella decipiens Sch- 
lumb., Heteraster oblongus Brongn. race syriaca Vautrin- 
Keller; 

— argile verte; 10 m. 

Albien, 60 m 
— marne gréseuse verdâtre, 60 m. 

Cénomanien (incomplet) 

— calcaire à Radiolitidés, 30 m; 

— calcaire dolomitique, 80 m; 

— basalte interstratifié, 14 m; 

— alternances de bancs calcaires, marneux et dolomitiques, 
faune pauvre; 100 m. 

La coupe se termine à une surface d’érosion. 


Coupe dans le N du massif, région de Slennfee : 

Jurassique, sommet : 

— banc récifal à Lovcenipora, Stromatopores. 

Aptien, 36 m : argile verte avec bancs calcaires bréchiques à Hui- 
tres et Nérinées : Ostrea sp., Trigonia undulocostata Bl, Ne- 
rinea coquandiana d'Orb., N. forojuliensis Pirona. Gastéropo- 
des de petite taille. 

Albien, 75 m: 

— grès verdâtre à aspect de dolomie; 

— calcaire bréchique à gros Gastéropodes : Trigonia ethra 
Coq., Turbo morelli Fraas, Nerinea cochlaeaformis Conr.; 
gros Gastéropodes, Knemiceras syriacum v. Buch. 

Cénomanien, 300 m : alternances de bancs calcaires et de marno- 
calcaires. Hemiaster spp., Heteraster delgadoi de Loriol, Exo- 
gyra columba Lmk, E. conica Sow., E. flabellata = Alec- 
tryonia carinata Lmk, Pecten ( Vola) dutrugei Coy., P. (V.) 
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shawi Perv., Eoradiolites lyratus Conrad, Nerinea schiosensis 
Pirona, N. cedrorum Bl, Acanthoceras newboldi Kossmat. 
Turonien, 44 m: 

— calcaire compact à Stromatopores, 44 m. Actinostromaria 
ceciliae Pfender, Ellipsactinia sphaeractinoides Pfender, 
Hemiaster cubicus Desor. var. depressus Fourtau; Pecten 
(Vola) dutrugei Coq., P. shawi Perv., P. alpinus d'Orb., 
Alectryonia carinata Lmk., A. tissoti Th. & P. var. semi- 
costata Bl., etc... 

— calcaire crayeux, 3 m, à Prionotropis douvillei Perv., 
Mammites (Pseudaspidoceras) cf. salmuriensis Courtiller, 
M. (Ps.) dubertreti Basse, M. (Ps.) cf. footeanus Stol., 
Thomasites rollandi Thomas et Peron, Pseudotissotia 
(Leoniceras) alaouitensis Basse, Pachydiscus sp., Nautilus 
cf. fleuriausianus d'Orb. 

Sénonien, 137 m (incomplet) : 
— calcaire glauconieux à gravillons et dents de squales, 20 m; 
— craie blanche, 112 m. 

Lutétien : 

— calcaire bréchique discordant, à Nummulites. 

Dans cette coupe le Cénomanien n'a que la moitié de sa 

puissance au Liban. 


B) Jebel Akra. 


C'est un cóne jurassique plaqué de Crétacé dans la partie 
basse. Les faciés de l'un et l'autre systéme sont les mémes qu'au 
Jebel Ansariyeh. Leur distinction est rendue possible par la pré- 
sence d'Orbitolines et de Choffatella decipiens Schlumb. dans la 
base des calcaires crétacés. Dans le haut de ceux-ci, un niveau 
pétri de Eoradiolites lyratus Conrad et Nerinea schiosensis Pirona 
a fourni également un Hippurite turonien. 

La base du Sénonien affleure à PW de Kessab, dans un 
faciés particulier de marnes gréseuses verdátres, bourrées de Ra- 
diolaires et de Globigérines, dont Globotruncana Linnei Lmk. 

Le Crétacé plonge vers le S sous les roches vertes du Baër et 
du Bassit. Immédiatement sous le contact, le Sénonien comporte 
un niveau de bréche fine à éclats de dolérites, provenant de la 
carapace lavique du corps des roches vertes. 


C) Baér et Bassit. 

Ces districts ne comportent que la partie du Crétacé qui est 
postérieure à la mise en place des roches vertes, et transgressive 
dessus : le Maëstrichtien. La coupe type est celle de Yeyla, 4 km 
à l'E d'El Ordou (Turquie) : 

— carapace lavique des roches vertes et radiolarites associées; 

— poudingue à galets de roches vertes et de radiolarites, 

quelques m; 
— brèche calcaire grossière, à gros Rudistes, et grands Fo- 
raminiféres dans la pâte : 
Vautrinia (Milovanovic) syriaca H. Vautrin; 
Hippurites (Hippuritella Douvillé) syriaca Vautrin; 
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Vaccinites (Pironea Meneghini) syriaca Vautrin; 
Siderolites calcitrapoides Lmk (rare); 
Orbitoides antiochena David E. 
— calcaire détritique glauconieux pétri d’Orbitoides : 
Siderolites calcitrapoides Lmk; 
Omphalocyclus macropora Lmk; 
Orbitella media d’Arch., O. apiculata Schlumb. 
— marne grise, ne contenant plus que de petits Foraminifères; 
— calcaire lutétien supérieur, transgressif. 


Partie de cette coupe se retrouve en plein Bassit, au village 
de Giaour Qrane (sur la piste du Ras Bassit, à 3 km de la route 
Lattaquié-Antioche). Les pillows-lavas sont recouvertes ici par 
un mélange désordonné de paquets de radiolarites et de sédiments 
divers; dessus suivent : 

— a) calcaire détritique gréseux, 6-8 m. 

Orbitella media d’Arch., Omphalocyclus macropora 
Lmk, Siderolites calcitrapoides Lmk (Maëstrichtien). 
Fragments de gros Rudistes, Campanile breve Douv. 
— b) poudingue à galets de roches vertes, 10-15 m; 
— c) craie blanche à Globigérines. 


D) Kurd Dagh. 


Le grès de base du Crétacé réapparaît comme enveloppe du 
pointement jurassique de Radjou ou à la base des chevauche- 
ments de Berbennd, chargé d’oxyde de fer; il est surmonté de 
calcaire à Orbitolines, aptien. Puis suit le Crétacé moyen, cal- 
caire, puissant de 250 m seulement; des Hippurites turoniens se 
trouvent, assez rarement, dans ses assises les plus élevées. 

Le Sénonien présente des différenciations lithologiques, qui 
n'ont pas été étudiées; dans l'ensemble il est marno-crayeux. 
Vers le fossé du Kara Sou aussi bien que vers le N, il s'enfonce 
sous les roches vertes. A quelque distance, sous le contact, a été 
trouvé un petit banc détritique contenant Orbitella media, du 
Maéstrichtien. 

Le Maéstrichtien a donc été identifié dans le Kurd Dagh dans 
le substratum des roches vertes, et dans le Bassit en couverture 
transgressive. 


CROUTE. 


DusErTRET L. (1933). — L’Hydrologie et aperçu sur l'Hydro- 
graphie de la Syrie et du Liban, etc... Rev. Géog. Phys. Géol. 
Dyn., T. VI, F. 4, p. 412. 


«Dans les régions semi-désertiques... dés la cessation des 
pluies, la surface de la craie se desséche sous l'action du soleil 
et appelle les eaux qui ont pénétré plus profondément. Celles-ci 
s'évaporent au fur et à mesure et les sels qu’elles contenaient 
en dissolution se déposent, en sorte que, petit à petit, la surface 
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se transforme en une croûte englobant les produits d’altération 
de la craie, des blocs roulés et des terres durcies. Cette croûte, 
commune dans les environs d’Alep, de Hama et de Homs, arrive 
à constituer une carapace de 1 à 4 m d'épaisseur qui, parfois 
cache complètement le sous-sol. » i 

Synonymies : « Nari » de Palestine; Krusten des auteurs alle- 
mands (BLANCKENHORN M., Branck E.). 

Voir: Branck E. (1930). — Krustenbodën. Handbuch der 
Bodenlehre, p. 352-361. Julius Springer Verlag, Berlin. 


CRUSTACÉS, LIBAN (Couches a...) ............... Crétacé 
Voir: «Poissons du Liban (Couches 4...) »> et Hadjoula, 
Hakel, Sahel Alma. 


RoGER J. (1946). — Les Invertébrés des couches à Poissons 
du Crétacé supérieur du Liban. Mém. Soc. géol. Fr., N!ie sér., 
XXIII, f. 1-2, Mém., n? 54, p. 22-63, pl. I et III-X. 


DPIJEZZINE UFulalle He. 2) 7. 071717. Ly br: Crétacé 
Aptien 
Voir : Muraille de Blanche. 
DUBERTRET (1955). — Notice explicative de la carte géologi- 
que du Liban au 1/200 000*, p. 20, note infra-paginale. 


Terme proposé pour remplacer celui de « muraille » ou « fa- 
laise de Blanche » mentionné par Douvizé H. (1910) et utilisé par 
ZUMOFFEN G. (1926), non conforme aux règles de nomenclature : 
la falaise en question est en effet le plus spectaculaire à Jezzine. 

Mais elle n'y entre pas dans une coupe décrite et pour cette 
raison est proposé le nom de «falaise de Mdairej», tiré de la 
localité de la coupe type de l'Aptien supérieur décrite par DUBER- 
TRET L. et VaurRIN H. (1937). La falaise constitue la base de 
l'Aptien supérieur. 


DJISR EL OADI (Falaise de...) ........ Jurassique supérieur 


HEvsRoEk F. (1942). — La géologie d'une partie du Liban 
Sud. Leidsche Geol. Meded. XII, 2, p. 298. 

Le Nahr Damour, qui débouche à la mer 20 km, au S de 
Beyrouth, entame le Jurassique dans son cours moyen. Le Cal- 
caire à Cidaris glandaria (— calcaire du Kesrouane) n'y est pas 
visible, le lit du torrent est creusé dans des marnes chocolat 
(= niveau volcanique de Bhannès). Au-dessus fait saillie un banc 
calcaire récifal gris, la falaise de Djisr el Qadi (= falaise de 
Bikfaya), couronnée par des calcaires oolithiques ocres (= cal- 
caires de Salima) qui établissent une transition progressive au 


grès crétacé. 
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Synonymie : Falaise de Bikfaya (DUBERTRET, 1951, pp. 23-24). 
Voir : Jurassique du Liban. 


DOUMAR (Conglomérats et marnes rouges de...) ... Néogene 
(?) Miocéne 


Carte géologique au 1/50 000° de la Syrie, feuille Zebdani. 


Une coupe complète du Néogène de la Damascéne est visible 
de part et d'autre du Barada, à l'amont de Doumar, en particu- 
lier entre la carriére d'argile de la cimenterie et El Hamé. 

Au-dessus du soubassement éocéne et basaltique raviné, le 
Néogéne se divise en deux séries comportant chacune du pou- 
dingue à la base et des dépóts lacustres au-dessus; de bas en 
haut : 

(1) Poudingues emboités dans l'Eocéne et le basalte, 100- 

150 m; 
argiles et marnes ocre rouge (carriére de la cimenterie), 
500 m. 
(2) Poudingues supérieurs débordant sur la tranche de la 
série sous-jacente (au-dessus d'El Hamé). 
Travertins (carriéres de l'Ouadi el Arad). 
Poudingues. 


Le terme de « conglomérats et marnes rouges de Doumar » 
vise le complexe inférieur. Il n'est applicable que localement 
mais traduit une étape de l'évolution tectonique. 


DOUMAR (Marnes blanches de...) ... Crétacé - (?) Paléocéne 


Carte géologique au 1/50000 de la Syrie, feuille Zebdani 
(1948). 


DusEnTRET L. (1959). — Contributions à la stratigraphie et à 
la paléontologie du Crétacé et du Nummulitique de la marge NW 
de la péninsule Arabique. I. Stratigraphie, p. 304. 

Le versant NW, doux, du pli du Jebel Kasyoum, qui domine 
Damas au NW, montre, au-dessus des calcaires turoniens, une 
série de 1300 m de craies à Globigérines, à peine interrompue 
par quelques bancs calcaires à Nummulites et coiffée par une 
dalle calcaire récifale éocène supérieure. 

Le nom de « marnes blanches de Doumar » désigne la base 
de la série crayeuse, comprise entre les calcaires turoniens et le 
premier banc à Nummulites yprésien. Puissante de 500 m envi- 
ron, elle comprend, de bas en haut: 

— calcaires crayeux; 

— banc de silice pulvérulente; 

— craie tendre à Baculites. 


Elle est essentiellement sénonienne, mais comprend peut-étre 
à son sommet du Paléocéne. 
Terme d'intérét local seulement. 
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ENCLAVES D'OLIVINE ET DE FRAGMENTS FONDUS D'AU- 
GITE (JebelDruxme; Syrie) | 25 alaro cw ce Néogène 


WETZSTEIN J.B. (1859). — Reisebericht über Haouran und die 
Trachonen. Z. f. allg. Erdkunde, Berlin. 

DuBERTRET L. (1929). — Etude des régions volcaniques du 
Haouran, du Jebel Druze et du Diret et Touloul (Syrie). Rev. 
Géogr. phys. Géol. dyn., II, p. 42. 

Signalées par WETZSTEIN dans le S du Jebel Druze, au Tell 
Khodor, près d'Imtane, et par DUBERTRET dans le N, dans les 
laves du Tell Baraka et dans les projections du Tell Denama (au 
S d'El Bteine). 


EULEPIDINA ELEPHANTINA (Niveau a...) .... Aquitanien 


DuBERTRET L. (1933). — Le Djebel Bichri. Notes Mém. Sec. 
Et. géol. Syrie et Liban, I, p. 90-94. 

«Le niveau à Schizaster parkinsoni, en général crayeux et à 
faune d'Echinides et de Pecten, parfois gréseux et à faune d'Eu- 
lepidina elephantina, est surmonté par 60-100 m de grés bariolés, 
le plus souvent rouges et sans faune. » 

« Au Sud du J. Bichri, s'y intercalent 5-8 m de craie sablon- 
neuse passant latéralement à une brèche grossière où la faune à 
Eulepidina elephantina s'enrichit de Eulepidina raulini P. Lem. et 
R. Douv. et de Textillaires, enfin de Scutella sp., Brissoides meli- 
tensis Wright, Ostrea virleti Deshayes, Pecten arcuatus Brocchi. » 

Le niveau fossilifère est désigné comme «niveau à Eulepi- 
dina, elephantina ». 

Il est limité au S du Jebel Bichri. 

Terme valable au Jebel Bichri seulement. 

Voir: Paléogéne de la région d'Alep. 


FISCHSCHIEFER, Noetling. 


Noettinc Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 


p. 844. 
Voir: Senon, NogrLING et Couches à Poissons du Liban. 


FLEUVE DU CHIEN (Calcaires du...) .... Néogéne - Helvétien 


Carte géologique au 1/50000* du Liban, feuille Beyrouth et 
notice explicative, p. 39. 
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Le fleuve du Chien ou Nahr el Kelb coupe transversalement 
le plateau calcaire miocène de Zouk avant de se jeter à la mer. 

« Le Miocène y repose en discordance sur une ancienne sur- 
face d’abrasion marine recoupant le sommet du Cénomanien, le 
Turonien et le Sénonien. A méme ce substratum reposent des 
poudingues, dans lesquels se trouvent, entre autres, des galets 
crétacés inférieurs et jurassiques... Vers le haut suivent des élé- 
ments détritiques plus fins, marno-sableux, puis un calcaire réci- 
fal A Lithothamnium, Polypiers, Clypeaster, Pecten formant dalle. 
Celle-ci est doucement inclinée vers la mer; à l'embouchure du 
Fleuve du Chien, elle se redresse en sens opposé. » 

ZUMOFFEN G. (1926) y cite: 

— Clypeaster zumoffini de Loriol; 

— Chlamys scabrellus Lmk.; 

— Pecten aduncus Eichw.; 

— Spondylus crassicostatus Lmk.; 

— Haliotis volhynica Eichw.; 

— Balanus sp.; 

— Coraux abondants. 


BLANCKENHORN M. et OPPENHEIM P. (1927) citent en outre : 
— Flabellipecten ficheuri Brives; 

— Heliastraea defrancei M.E. et H.; 

— Plerastraea dayi Opp. 


Peu incliné et entamant profondément les couches crétacées 
de la zone de la grande flexure du versant méditerranéen du 
Liban, le « calcaire du Fleuve du Chien » montre que cette flexure 
préexistait à son dépôt et constitue ainsi un témoin fondamental 
de l’évolution tectonique du massif. 


Synonymies : Le rapport du « Calcaire du Fleuve du Chien » 
avec le calcaire marneux de la « colline de Dimitri » (Beyrouth) 
reste incertain : celui-ci correspond peut-être aux couches gros- 
sièrement ou finement détritiques sous-jacentes au calcaire du 
Fleuve du Chien proprement dit, mais il pourrait aussi repré- 
senter un équivalent latéral dont le caractère détritique s’expli- 
querait par sa position à l'embouchure du Nahr Beyrouth. 

Par contre le calcaire du Fleuve du Chien apparaît, sans 
aucun doute, comme un équivalent du calcaire du Ras Chekka et 
du « calcaire du Jebel Tirbol ». 


Remarque : DIENER C. (1886) et à sa suite BLANCKENHORN M. 


(1890) croyaient que les « calcaires du Fleuve du Chien » repré- 
sentaient les plus profondes couches jurassiques du Liban. 
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GASTEROPODES (Couches à.) ................4. Crétacé 

Aptien-Albien 

Dovuvittt H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
géol. Fr., n° 41, VI. Rudistes du Liban, p. 52-75, pl. I, IV-VI. 


Sous le nom de couches à Gastéropodes DouvizLé désigne les 
couches comprises entre le sommet du grès à lignites de la base 
du Crétacé et la base des calcaires à Ostracés et Radiolites du 
Cénomanien. Il divise ce complexe en : 

Vraconnien, équivalent de la « Zone des Ammonites syriacus » 

de Fnaas; 

Albien, équivalent des « Cardiumbànke » de Fnaas; 

Aptien, équivalent de la « Gastropodenzone, von Abeih » de 


Si le terme trop vague de « couches à Gastéropodes » n'a pas 
été utilisé, les subdivisions proposées par DouviLLÉ sont restées 
valables avec toutefois des attributions d'áge différentes, son 
Vraconnien devenant l'Albien et ses Albien et Aptien devenant 
respectivement l'Aptien supérieur et l'Aptien inférieur (v. DuBER- 
TRET L. et VAUTRIN H., 1937 et DUBERTRET L., 1940). 


GASTROPODENZONE VON ABEIH ........ Crétacé, Aptien 


Fraas O. (1878). — Aus dem Orient, II. Theil. Geologische 
Beobachtungen am Libanon. Württemb. maturw. Jahreshefte, 
p. 320 (64). 

Fraas décrit une formation tantôt calcaire, comme à Jamhour, 
tantót marneuse comme à Abeih, fossilifére et il cite une liste de 
Lamellibranches et de Gastéropodes récoltés par les éléves d'une 
mission américaine dans les environs d'Aabey. Il note avec jus- 
tesse les affinités de cette faune avec celle de l'Aptien de France 
et pourtant classe sa Gastropodenzone dans le Turonien. Elle 
correspond à ce que nous désignons aujourd'hui comme Aptien 
inférieur. 

Le terme chevauche sur celui de Sandsteinformation. Trop 
vague, il a été abandonné. 

Formation sous-jacente : Sandsteinformation. 

Formation sus-jacente : Cardiumbänke. 


GAZELLE MT CHERTS ......... Crétacé - (?) Cranomanien 
Wuttrtetp R. P. (1891). — Observations on some Cretaceous 
Fossils from the Beyrüt District of Syria, etc... Bull. Am. Mus. 
Nat. Hist., III, 2, p. 383. 
Niveau n° 5 de la coupe du Crétacé du Liban central donnée 
par WurrrrkLD d’après les relevés du Rév. Brnp W., missionnaire 
américain à Aabey. 
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Le Mont Gazelle qui domine Aabey est albien à sa base, cé- 
nomanien au sommet. Les silex apparaissent à la base du Céno- 
manien. 

Le terme non défini, est inusité. 


Niveau 4: Naaman Clay-limestone. 
Niveau 6: Chalk (Andrafil, Scweifat). 


GHAZIR (Marnes blanches de...) .................. Crétacé 
Cénomanien-Turonien 


Carte géologique au 1/50 000* du Liban, feuille de Jbail. 


La coupe du Crétacé moyen calcaire de Maameltein à Ghazir 
(au-dessus de la baie de Jounié) a été donnée par Douvizré H. 
(1910) d’après les relevés de ZuworrEN G.: 

I. Calcaires à Hippurites du Turonien supérieur; 

II. Marnes calcaires claires à Ammonites du Turonien infé- 

rieur; 

III. Calcaires à Radiolites du Cénomanien. 


Le niveau II est décrit ainsi : 

« Calcaires durs à cassure conchoidale, d'un blanc sale et 
bien stratifiés. Prés du pont de Ghazir, on y voit des empreintes 
de plusieurs espéces d'Ammonites paraissant se rapporter à 
Pseudotissotia cf. luciae Pervinquiére et à Amm. cf. striatocos- 
tatus Schl. Plus bas les couches deviennent plus minces et plus 
marneuses; elles contiennent des rognons de silex et des frag- 
ments d'Huitres. A la base elles passent enfin à des marnes ten- 
dres un peu feuilletées, d'un blanc jaunátre, qui alternent avec 
des bancs de calcaires marneux plus durs. Epaisseur totale, 20 à 
35 m ». Dessous viennent les calcaires à Radiolites cénomaniens. 

Il existe effectivement, au-dessous de Ghazir, entre les cal- 
caires typiquement cénomaniens et les calcaires à Hippurites de 
Maamelteine, une formation marneuse trés claire mais elle ne 
contient aucune faune caractéristique. Les Ammonites citées 
semblent avoir été trouvées dans la zone de transition de ces 
marnes claires aux calcaires à Hippurites ou dans la base de 
ceux-ci. 

La formation marneuse est assez marquée sur le terrain, 
depuis Ghazir jusqu'à Habline (5 km au NE de Jbail), pour avoir 
été figurée séparément sur la feuille de Jbail, sous le nom de 
« marnes blanches de Ghazir », qui n'a qu'une signification locale. 

Selon que ces marnes sont rattachées au Cénomanien ou au 
Turonien, les puissances des deux étages s'établissent ainsi: 


Cénomanien et marnes blanches de Ghazir 758 m 
'Turonien 200 m 
Cénomanien sans les marnes blanches de Ghazir 640 m 
Turonien 318 m 


Dans le 2° cas, la puissance du Cénomanien reste celle qu’on 
lui connaît ailleurs. 
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GLANDARIENKALK (der jurassische ...). Jurassique supérieur 


BLANCKENHORN M. (1890). — Die Entwickelung des Kreide- 
systems in Mittel- und Nord-Syrien. 136 p., 3 tableaux, 11 pl. 


(p. 2) «Sein Hauptleitfossil ist Cidaris glandaria Lang sp., 
dessen Stacheln als lapides judaici schon im Mittelalter ins Abend- 
land wanderten. Nach de Lorton ist dieser Seeigel von dem be- 
kannten jurassischen Cidaris glandifera specifisch unterschieden, 
wenn auch am nächsten mit ihm verwandt ». 

La définition du terme est rapportée à la célèbre coupe du 
Jurassique supérieur de Medjel Chems, sur la lisière SE de 
l'Hermon décrite par .NoETLING (1886): un banc calcaire récifal 
de 10m, surmontant les marnes oxfordiennes à Ammonites. La 
voûte calcaire de l'Hermon, constituée en fait de dolomies et de 
calcaires bajociens et bathoniens, est considérée comme crétacée. 
BLANCKENHORN croit retrouver le méme Glandarienkalk dans la 
partie centrale du massif du Liban, à lE de Beyrouth, entre 
Salima et Broummana et dans le versant tombant sur Jdaidé: 
ces calcaires sont bien jurassiques, mais correspondent aux cal- 
caires de l'Hermon. — Les calcaires massifs helvétiens, horizon- 
taux de l'embouchure du Nahr el Kelb, sont, d’après DIENER C. 
(1885), mentionnés comme Glandarienkalk. 

En 1891, p. 59, BLANCKENHORN note que le Glandarienkalk 
est surmonté en concordance par la zone à Trigonia syriaca et 
comme il attribue celle-ci au Crétacé supérieur, il conclut à une 
lacune du Crétacé inférieur. 

En 1912, p. 6 il signale du Jurassique au sommet de l'Hermon 
et en 1914, p. 15, il constate, d’après ZuworrEN G., l'extension du 
Glandarienkalk aux parties profondes de toutes les grandes val- 
lées du versant méditerranéen du Liban. Mais il ne s'agit pas 
du niveau de Medjel Chems. 

Le terme est abandonné. 


GLANDARIENZONE ................. Jurassique supérieur 


Fraas O. (1878). — Aus dem Orient. II. Theil. Geologische 
Beobachtungen am Libanon. Würtemb. naturw. Jahreshefte, 
p. 278 (22). 

« Wir folgen dem Salimathal einer Felsenschlucht, die in 
lichte Marmore 400 m tief eigerissen ist.. aber erst wo der Bach 
Hamâde in die Salima mündet, gelangen wir über den Dolomiten 
und Marmorfelsen zu oolithischen Schichten mit thonigen Zwi- 
schenbünken, aus welchen nicht nur die Glandarien auswittern, 
sondern eine reiche Menge anderer Fossilen zu Tage tritt, welche 
über die geologische Stellung des Horizontes in der mittleren 
Kreide keinen Zweifel lassen ». 

Les mémes calcaires de la région de Salima ont été appelés 
par BLANCKENHORN (1890, p. 136) Glandarienkalk, mais correcte- 
ment attribués au Jurassique. Les calcaires oolithiques ocres qui 
couronnent le Jurassique atteignent à Salima avec 150m leur 
maximum d'épaisseur: pour cette raison DUBERTRET (1951, notice 
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explicative de la feuille de Beyrouth, p. 24) les a appelés calcaires 
de Salima. 

Les termes de Glandarienzone, Glandarienkalke ont été aban- 
donnés. 

Formation sus-jacente : « Sandsteinformation ». 


GRÈS DE BASE (Liban) .................... Crétacé, base 


DusERTRET L. (1949). — Notice explicative de la feuille géo- 
logique au 1/200 000 de Tripoli, p. 22. 


DUBERTRET L. (1933) : «La base du Crétacé est une masse 
de sable fin, ocre, dont la cohésion est attribuable uniquement au 
tassement des grains de sable et à une croûte ferrugineuse super- 
ficielle de tons bariolés, principalement ocres et rouges. En maints 
endroits la stratification est entrecroisée. Dans les parties infé- 
rieure et supérieure de cette masse sablonneuse, de 300 m de 
puissance au moins, sont intercalés des lits d’argile noire très 
pure. Les débris de végétaux : lignite, empreintes de tiges, de 
feuilles, ambre, sont fréquents dans les sables, et sont en général 
associés à de la pyrite. » 

« Vers le sommet, le grès devient légèrement marneux et est 
associé à d'innombrables pisolithes de la grosseur d'une noix 
à celle d’une noisette; plus haut, les pisolithes disparaissent et 
succède un grès compact, sombre, à taches claires informes. Enfin, 
un banc de calcaire siliceux englobant des pisolithes, épais de 
3 m, marque la fin. » 

Cette description avait été donnée sous l’entête « Néocomien », 
mais ces grès ne définissent pas un étage, ils représentent simple- 
ment le premier dépôt de la transgression crétacée, ils ont accom- 
pagné le rivage dans sa progression d’W en E et ne sont donc 
pas partout de même âge. C’est ainsi que dans les environs de 
Beyrouth 170 m de terrains argilo-sableux et calcaires fossilifères 
de l’Aptien inférieur les séparent de la «falaise de Blanche » 
tandis que dans l’Anti-Liban ils se situent immédiatement sous 
celle-ci. 

C'est pour marquer ce rôle, comparable à celui d'un conglo- 
med de base, que DUBERTRET a proposé le nom de «grès de 

ase ». 


Synonymies : Sandsteinformation, Fraas (1878); Grès à lignite, 
Dovuvi.LÉ (1910); Grès lignitiféres, Zumorren (1926); grès du 
Liban, DUBERTRET. 


GRÈS BITUMINEUX DU JEBEL BICHRI (Syrie) .. Oligocène 
DuBERTRET L. (1935). — Premières recherches sur les hydro- 
carbures minéraux dans les Etats du Levant sous Mandat Fran- 
çais. Ann. Off. nat. Combustibles liquides, p. 33-40. 
| Les grès du Bichri sont en plusieurs points, et à des niveaux 
divers, imprégnés de bitume, qui semble bien pouvoir être con- 
sidéré comme le résidu d’un ancien gisement de pétrole. 
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Le gisement le plus important est celui d'Ouadi Kir (= vallée 
du bitume) sur le flanc N du Jebel Bichri: les imprégnations 
s’y étendent sur plus de 2 km carrés et se situent dans des niveaux 
gréseux intercalés dans le haut du «niveau à Schizaster parkin- 
sont ». 

Ce grès bitumineux a été utilisé pour le revêtement des 
routes de la région. 

Voir : Paléogène de la région d’Alep. 


H 


HADJOULA (Couches à Poissons, Crustacés, de...) 
Crétacé, Cénomanien 


Hadjoula est un village perdu dans la montagne, à 8,8 km à 
PE de Jbaïl, en contrebas du couvent de Mar Maroun, où se 
trouve la tombe du moine Charbel; on y accède en suivant la 
route du Jbaïl-Qartaba jusqu’à Tourzaya et en prenant ensuite 
la route de Mar Maroun, qui monte sur le versant cénomanien. 
Bancs calcaires durs et bandes marno-calcaires plus tendres y 
alternent : cette aire est cénomanienne. 

Le gisement de Poissons et Crustacés commence au village, 
descend jusqu’au ravin et remonte quelque peu la pente opposée. 
Son étendue est approximativement celle d’un carré de 300 m 
de côté. C’est en fendant les dalles que l’on obtient les Poissons 
et Crustacés; mais la préparation des matériaux est difficile du 
fait de la dureté de la roche. 

La faune comprend : 

Poissons : 
Sélaciens : Sclerorhynchus, Rhinobatis, Cyclobatis. 
Téléostéens : principaux genres: Coccodus, Eubiodectes, 
Scombroclupea, Halec, Prionolepis, Osmeroides, Lepto- 
somus, Nematonotus, Urenchelys, Anguillavus, Pycno- 
steroides, Hoplopteryx. 
Crustacés : 
Malacostracés : Penaeidae, Acanthephyridae, Nephropsidae, 
Xanthiidae. 
Céphalopodes, Décapodes : 
Acanthoteuthis (Belemnateuthis) syriaca Roger. 


Références: voir à « Poissons du Liban (Couches à... 


Remarque. — Le gisement de Hadjoula se situe bas dans 
le Cénomanien et sensiblement au méme niveau que celui de 
Hakel, qui se trouve à 4 km au N.NE. 


HAKEL (Couches à Poissons, Crustacés, de...) 
Crétacé, Cénomanien 


Hakel est un hameau de montagne situé à 11 km à l'E.NE 
de Jbail sur la route Jbail-Aamchite-Lehfed. Son gisement de 
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Poissons et Crustacés occupe le versant SW du ravin passant 
par le hameau, à 500 m à l’amont de celui-ci. On ne connaît pas 
d'autre gisement semblable dans la région et les matériaux qui 
portent Maifouk comme indication d'origine (Maifouk est à 2,5 km 
au NE de Hakel) proviennent en fait du gisement de Hakel. 

Le ravin de Hakel montre les alternances de bancs calcaires 
durs et de bandes marno-calcaires caractéristiques du Céno- 
manien. Le gisement est localisé dans un marno-calcaire dur, 
schisteux, qui se débite aisément en plaquettes. Il s'étend environ 
sur 200 m d'amont en aval et sur 50 m de haut en bas. C'est en 
fendant les plaquettes calcaires que l'on obtient les Poissons et 
Crustacés; la roche dure rend difficile la préparation de ces 
matériaux. 

La faune comprend : 

Poissons : 
Quelques Sélaciens : Rhinobatidae, Cyclobatidae, Rajidae. 
Téléostéens: principaux genres: Coccodus, Palaeobalistum, 
Eubiodectes, Ctenothrissa, Pseudoberyx, Scombroclupea, 


Diplomystus, Eurypholys, Halec, Osmeroides, Nemato- 
nomus, Exocoetoides, Urenchelys, Anguillavus, Aipichtys, 


Crustacés : 
Malacostracés: Penaeidae, Acanthephyridae, Nephropsidae, 
Erymidae — Genres Sculda, Pseudosculda, et larves de 
Stomatopodes. 


Céphalopodes, Décapodes : Trachyteuthis libanotica Fraas. 
Références: voir à « Poissons du Liban (Couches à...) ». 


Remarque. — Le gisement de Hakel se situe assez bas dans 
le Cénomanien et apparemment à peu près au même niveau que 
celui de Hadjoula, qui se trouve à 4 km au S.SW. 


HAKEL (Schiefer von...) ............ Crétacé : Cénomanien 


Fraas O. (1878). — Aus dem Orient. II Theil. Geologische 
Beobachtungen am Libanon. Wiirttemb. naturw. Jahreshefte, 
p. 342. 


p. 344 « Die Schiefer von Hakel gehóren also ganz sicher dem 
Radioliten - Horizont an ». 
Voir : Hakel (couches à poissons de...). 


HARPOCERAS SOCINI Noetling (Zone des...) 
Jurassique, Oxfordien 
NoErLiNG Fr. (1887). — Der Jura am Hermon, p. 3. 


Voir: Jurassique de l'Hermon. 


HÉBARIYÉ, SAFA, Syrie (Gisement ossifére de...) Subactuel 
Voir: Khirbet el Umbachi. 
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HERMON (Calcaire de l’ ...) 
Jurassique, Bathonien - Callovien inférieur 
DusERTRET L. — Carte géologique au 1/50000 du Liban, 
feuilles Rachaya N (1945), Zebdani et Rayak (1949), Marjayoun 
(1951); notice explicative de la feuille Hermon (1960, p. 22); 
VAUTRIN H., 1934. 


La formation apparait en coupe dans le massif de l'Hermon : 
« 700 m de calcaire fin, gris clair, à débris de Coraux et Brachio- 
podes: Rhynchonella moravica Uhlig ». 

Elle repose sur les calcaires ocres de Bqassem (Bathonien) et 
constitue la carapace de l'Hermon et ses prolongements vers le 
N.NE. Elle est couronnée par des assises du Callovien inférieur, et 
au-dessus suit la série marneuse de Medjel Chems, dont la base 
est formée par des calcaires gris avec intercalations de feuillets 
marno-calcaires (15 m) à Ammonites du Callovien supérieur. 

Voir: Jurassique de l'Hermon, H. VAUTRIN. 

Le terme est synonyme de calcaire du Kesrouane, mais celui- 
ci était considéré jusqu'en 1950 comme équivalent à un banc 
récifal (55 m) surmontant les marnes oxfordiennes de Medjel 
Chems et était attribué au Séquanien-Kimméridgien (v. en par- 
ticulier feuille de Rachaya N). 


HERMON (Jurassique de 1’...). 


LARTET L. (1869, p. 120), Fraas O. (1877), NoErriNG Fr. (1887), 
BLANCKENHORN M. (1890), FreBoLD (1928, p. 183), VAUTRIN H. 
(1934), DuBERTRET L. (1949, p. 15; 1952, p. 17; 1960, p. 17), Haas O. 
(1955). 


Voir: Jurassique de l'Hermon. 


HIPPURITES (Niveau a...) ............. Crétacé, Turonien 


Douvizzé H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
Géol. Fr. n° 41; VI, Rudistes du Liban p. 52-75, pl. I et IV-VI. 


D'après les relevés de Zumorren G., DOUVILLÉ distingue, au- 
dessus de la baie de Jounié et dans les environs de Jbail et au 
sommet des calcaires constituant la partie moyenne du Crétacé, 
des calcaires caractérisés par Hippurites (Hippuritella) resectus 
Defr., H. (H.) libanus n. sp., H. (H.) grossouvrei Douv. et contenant 
en outre Durania loevis n. sp. Ils y surmontent des marno-calcaires 
à Thomasites rollandi Thomas et Peron, Pseudotissotia cf. luciae 
Perv. et var. stricta, espèces caractéristiques du Turonien infé- 
rieur. Dessus repose la craie à Poissons de Sahel Alma, séno- 
nienne. Ces « calcaires à Hippurites » occupent donc, sur la côte 
libanaise, la place du Turonien supérieur. 

Les Hippurites sont absents des assises équivalentes situées 
au N de Jbail: ils paraissent liés à un faciés trés précis. 

Par ailleurs DuBERTRET (1944) a découvert de petits récifs 
d'Hippurites au sein des marnes à Ammonites turoniennes, sous 
des niveaux à Ammonites. Si donc les Hippurites caractérisent 
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bien le Turonien, leur présence ne permet pas de préciser un 
Age turonien supérieur. 

Bien que de minime signification stratigraphique régionale, 
le terme de niveau à Hippurites présente localement un intérêt 
pratique. 


HIPPURITES RESECTUS Defr. (Calcaire a...) 
Crétacé, Turonien 


Carte géologique au 1/200000 du Liban (feuille Tripoli). 

Carte géologique au 1/50000 du Liban (feuilles Batroun, 
Tripoli, Jbail, Qartaba, Beyrouth, Zahlé, Rachaya N., Marjayoun. 

Synonyme de « Niveau à Hippurites » ou « Turonien supé- 
rieur » de Douvizzé (1910) q.v. 


JEBEL ED DAHR (Calcaire du...) ..... Paléogène, Lutétien 


Carte géologique au 1/50 000 du Liban, feuilles Zahlé, Jezzine, 
Rachaya Nord, notice explicative de la feuille de Marjayoun, 
p. 18. 

Le flanc E du Jebel ed Dahr, au-dessus de Libbaya, (Békaa 
S, feuille de Marjayoun) donne une excellente coupe du Paléo- 
géne. Aux calcaires crayeux et marnes à Globotruncana du Séno- 
nien font suite, sans discontinuité stratigraphique et sans con- 
traste lithologique marquant : 

— Paléocéne: alternances de calcaires crayeux et de marnes; 357 m. 

— Alabamina midwagensis Brotzen; 
— Anomalina grosserugosa Giimbel. 

— Yprésien : calcaires crayeux à silex et glauconie, avec quelques 
bancs calcaires compacts; 55 m — Base marquée par l'ap- 
parition de Hantkenina spp. et Uvigerina spp.; plus haut 
Robulus incisus Lys (Renouard G. et Lys D.), médiocre faune 
de Nummulites: 

— N. globulus Leym., N. guettardi d'Arch.; 
— N. gallensis B et A A. Heim; 
— N. lucasi d'Arch.; 
— N. irregularis Desh., N. subirregularis de la H. 
(rare et petite) (localement abondantes) 
— Lutétien: calcaire récifal blanc lapiézé, monotone; 850 m. 
— N. gizehensis Forsk. de petite taille; (d = 14 à 20mm). 

Les niveaux plus élevés à grandes N. gizehensis (d = 50mm) 
ne sont pas représentés. 

Le terme de « Calcaire du Jebel ed Dahr » désigne le calcaire 
récifal blanc à N. gizehensis; le marno-calcaire sous-jacent à 
N. irregularis-subirregularis est le « calcaire marneux de Medjel 
Aannjar. 
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Toutefois il est à noter que l'apparition du faciès récifal 
éocène moyen se fait selon les lieux, à des niveaux très différents; 
ainsi dans la coupe du Nahr Berdaouni, à Zahlé, il n'apparaît que 
tout au sommet du Lutétien, avec de grandes N. gizehensis 
(d = 50 mm). L'usage des deux termes doit donc être limité à 
la Békaa méridionale. Le terme de « calcaire du Jebel ed Dahr » 
renvoie à la meilleure coupe de cette région. 


J 


JEBEL TIRBOL (Calcaires massifs du...) 
Miocéne, Helvétien 


Carte géologique du Liban au 1/200 000, feuille de Tripoli. 
Carte géologique du Liban au 1/50 000, feuilles de Batroune, 
Tripoli et notice explicative, p. 38-40. 


KELLER A. — Le Miocène du Liban. Notes Mém. Sec. Et. 
géol. Syrie et Liban, I, Région de Tripoli, p. 160-163. 

Ces calcaires ont une grande extension dans la plateforme 
de Zrharta; ils constituent le Jebel Kelhata au S de Tripoli et 
culminent au Jebel Tirbol (675 m) à PE. 

Ils sont transgressifs, au J. Kelhata sur l'Eocéne inférieur, au 
J. Tirbol sur le Sénonien. 

Coupe sur le versant N du J. Tirbol (Wetzel R.) : 

— conglomérat de base, constitué de galets crétacés et ju- 

rassiques, reposant sur la marne sénonienne; 3m. 

— caleaire compact saccharoide, en bancs de 2-3m; 175m. 

— Neoalveolinella bradyi Silv.; 
— Algues: Corallina, Lithothamnium. 
— calcaire marneux et sableux à Clypeaster, Cardita, bancs 
pétris d’Heterostegina costata Lmk; 67 m. 

— marnes à Ostrea crassissima Lmk; 3 m. 

— calcaire récifal blanc, à Foraminifères, Polypiers; 10m. 

— sable grossier, argileux; 4m. 

— calcaire jaunâtre à Foraminifères; 3 m. 

Dessus suit la série détritique des « marnes lacustres et pou- 
dingues du Nahr el Bared ». Puissance totale 265 m. 

A l’approche de la montagne, le conglomérat de base s’épaissit 
et des niveaux marneux à ©. crassissima apparaissent en inter- 
calations dès le bas des calcaires. La puissance augmente un peu, 
elle est de 320 m à Arjesse. — A l’opposé, dans le J. Kelhata, le 
conglomérat de base disparaît au contraire. 


Synonymies : 

Les calcaires massifs du Jebel Tirbol se poursuivent le long 
de la côte vers le S.SW dans le plateau du Ras Chekka. Les 
« calcaires du Fleuve du Chien (Nahr el Kelb) sont leur équiva- 


lent dans les environs de Beyrouth. à 
On peut aussi bien les appeler «calcaires miocènes» ou 


« calcaires helvétiens ». 
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JURASSIQUE DE L’ANTI-LIBAN. 


Picarp L. et Soyer R. (1927). — Sur la présence du Jurassi- 
que, du Crétacé inférieur et moyen sur le versant Ouest de 
l'Anti-Liban. C.R. Acad. Sci. Fr., 185, p. 656. 


Renz C. (1930). — Neue Korallenfunde im Libanon und Anti- 
Libanon in Syrien. Abh. schweiz. palaeont. Ges., 4 p., 1 pl. 

VAUTRIN H. (1934). — Contribution à l'étude de la série 
jurassique dans la chaîne de l'Anti-Liban et plus particulièrement 
dans l'Hermon (Syrie). C.R. Acad. Sci. Fr., 198, p. 1438. 


DusERTRET L. (1930, 1933, 1949, 1950, 1955, 1960, etc.). 


L’Anti-Liban est un long massif, faisant face, au-dela du 
couloir de la Békaa, au massif du Liban. L’altitude moyenne de 
son profil, sur 170 km de long, est de 2 200 m. Il est sensiblement 
paralléle au Liban, donc orienté S.SW-N.NE, mais se rapproche un 
peu plus de la direction SW-NE. — Un faisceau de grandes failles 
parallèles aux axes structuraux du Liban, le coupe légèrement 
en oblique: failles de Hasbaya, de Racha el Ouadi et de Serr- 
haya. 

La principale, la faille de Serrhaya le coupe en diagonale, de 
langle SE à l'angle NW, en deux parties de méme extension. 
La partie méridionale, formée par l'Hermon et ses prolongements, 
est essentiellement jurassique, la partie septentrionale, que l'on 
peut appeler Qalamoun, essentiellement cénomanienne-turo- 
nienne. 

L'Anti-Liban est ainsi surtout calcaire: formé de calcaires 
à patine bleutée dans le S, et de calcaires légérement ocre doré 
dans le N. 


L'établissement de la stratigraphie et de l'extension du Juras- 
sique y est de date récente. 

La premiére coupe stratigraphique valable, au N de la région 
restreinte de l'Hermon, due à Picarp L. et Soyer R., a été 
observée à l'E et au-dessus de Serrhaya, sur la lévre orientale 
de la faille de Serrhaya; de bas en haut: 

— Zone 1: versant calcaire abrupt, tombant de 2300 m sur 
Serrhaya, 1360 m. Elle « montre des oolithes ferrugineuses in- 
cluses dans un calcaire argileux; elle parait appartenir au Bajo- 
cien-Bathonien ». 

— Zone 2: «Oxfordien-Séquanien — Calcaire brun dur, à 
Coralliaires Millecrimus goupili d'Orb., Cidaris glandaria Lang; 
Rhynchonella du groupe de moravica Uhlig (type II de Noetling) 
voisine de Rhynchonella sp. Blanckenhorn, 1890; Terebratula 
bisuffarcinata Zieten (type I de Noetling); Terebratula cf. curvi- 
rostris Krumbeck. Epaisseur 80-100 m». 

Dessus suit le Crétacé. 


En 1930, RENz C. signale dans le centre de l'Anti-Liban, le 
long de la route Beyrouth-Damas, à la sortie des gorges de l'Ouadi 
el Qarn, un calcaire récifal à Cladocoropsis mirabilis Felix, 
jurassique supérieur, tandis que DUuBERTRET identifie l’âge juras- 
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sique des calcaires des gorges et de la longue crête qui se déve- 
loppe au N, entre Jdeïdé et la plaine de Zebdani. 


VAUTRIN (1934) aprés une étude stratigraphique minutieuse, 
conclut : «Les séries jurassiques constituent la majeure partie 
de la chaîne de l’Anti-Liban sur une longueur de 100 km. La 
succession stratigraphique continue du Bathonien certain au 
Kimméridgien ne se rencontre que dans l’extrémité méridionale, 
entre Aarné et Medjel Chems. En s’éloignant vers le Nord, une 
lacune, dont amplitude va croissant, apparait dans la série au- 
dessus du Callovien inférieur. C’est ainsi que dans la région 
de Rachaya et Yenta, les marnes lusitaniennes, où abondent les 
coraux, reposent directement sur les calcaires massifs de l'Oolithe 
inférieur; tandis que dans l'extrémité septentrionale du massif 
jurassique, entre Zebdani et Sergaya, c’est le niveau supérieur à 
Balanocidaris glandifera qui repose par l'intermédiaire d'une 
brèche sur les calcaires massifs du Bathonien et du Callovien in- 
férieur ». 


Effectivement au débouché de l'Ouadi el Qarn (DUBERTRET, 
1949, p. 18), la masse principale des calcaires jurassiques est cou- 
ronnée par des calcaires détritiques et oolithiques, et dessus 
suivent : 

— marnes lusitaniennes, riches en Coraux, Stromatopores, 

Brachiopodes; 50 m. 
— Rhynchonella moravica Uhlig; 
— Terebratula bisuffarcinata Ziet.; 
— Terebratula pyroidea Kitchin; 
— Alectryonia hastellata Schloth; 
— Alectryonia pulligera Sow. 

— banc de calcaire clair à Stromotopores; 80m: mêmes Bra- 

chiopodes, plus : 
— Pholadomya clathrata Munster; 
— Pholadomya acuminata Zieten; 
— Pholadomya cardissoides Ag. 

«Il semblerait qu’existe une lacune correspondant aux mar- 
nes à Ammonites du Callovien supérieur et de l'Oxfordien ». 


Cependant, le long de l'Ouadi Qak (DUuBERTRET, 1949, p. 20), 
qui débouche dans l'Ouadi el Arak à 500 m au N de Zebdani, 
apparaissent de rapides changements latéraux de faciés dans les 
couches supérieures du Jurassique. 

«A 800m à l'amont du débouché de O. Qak, une carrière 
ouverte dans la marne lusitanienne montre celle-ci et le calcaire 
sus-jacent dans les faciès précédemment décrits. — Vers l'amont, 
en l’espace de 500 m, la marne passe à des calcaires finement lités; 
le calcaire, dans lequel les Stromatopores n’étaient que sporadi- 
ques, se convertit en un agglomérat exclusivement constitué, sur 
une vingtaine de métres d’épaisseur, de Stromatopores. — A 
1300m de la carriére, la butte 1552, constituée 4 sa base par des 
calcaires de l'Hermon, est coiffée par les calcaires finement lités, 
équivalent de la marne lusitanienne, ici riches en Stromatopores, 
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Coraux, tiges d’Encrines, radioles de Balanocidaris glandifera, 

etc. ». 

« L'Ouadi Qak montre une autre particularité stratigraphique, 
confirmée en plusieurs autres points de la région: une couche 
de quelques métres de galets roulés, presque meubles, reposant 
sur le calcaire à Stromatopores et recouverts par le grés de base 
du Crétacé. » 

Plus au N, la coupe compléte du Jurassique révélée par la 
lévre orientale de la feuille de Serrhaya (région de la coupe de 
PICARD et SOYER) est la suivante (DUBERTRET, 1950, p. 19) : 

(j4) « Jurassique moyen - base du Jurassique supérieur : dolo- 
mies et calcaires massifs gris, peu fossiliféres, 1 000-1 200 m; 
au sommet, calcaires détritiques. » 

(j5) « Lusitanien : marnes claires à Polypiers simples ou en colo- 
nies, Crinoides, Cidaris glandifera Lang, Terebratules, 
Rhynchonelles; fréquentes intercalations de fins bancs cal- 
caires; 20-50 m ». 

Kimmeridgien - (?) Portlandien: 

(j6) « Caleaires compacts gris pétris de Stromatopores digités ou 
globuleux: Polypiers, Nerinea salinensis d’Orb., N. des- 
voidyi, Ampullina dido Krumbeck. etc.; 50 m ». 

(j7) Calcaires détritiques et oolithiques, ocres; 15-20 m. 


Sur les feuilles géologiques au 1/50 000* couvrant le Jurassi- 
que de l'Anti-Liban (feuilles de Rayak, Rachaya Nord, Zebdani, 
Marjayoun et Hermon), les formations j4, j5, j6 et j7 sont figu- 
rées séparément. Sur la carte géologique du Liban au 1/200 000°, 
1955, sont distinguées jl, j2-3 et j4-7 seulement. 

L'ensemble des données stratigraphiques sur le Jurassique 
de l'Anti-Liban, Hermon y compris révélent d'une part une pé- 
riode de sédimentation continue et réguliére, dolomitique et cal- 
caire, qui a duré pendant le Bajocien et le Bathonien et jusque 
dans le début du Callovien, pendant laquelle s'est formée la masse 
principale du Jurassique, d'autre part une période d'instabilité 
tectonique, commençant dés le Callovien et se prolongeant tout 
au moins jusqu'à la fin du Kimméridgien, pendant laquelle se 
sont déposées des couches peu épaisses, aux faciés variables, les- 
quelles apparaissent aujourd'hui comme le couronnement du Ju- 
rassique. Enfin, malgré leur discrétion, les signes d'émersion à la 
fin du Jurassique sont formels; et la voüte de l'Hermon a été 
assez profondément décapée avant d'étre recouverte par les sé- 
diments crétacés. 


JURASSIQUE DE L'HERMON. 


Fnaas O. (1877). — Juraschichten am Hermon. N. Jahrb. Min., 
p. 17-30. 


Noetuine Fr. (1887). — Der Jura am Hermon, 46 p., 10 fig., 
7 pl. 


VauTRIN H. (1934). — Contribution à l'étude de la série ju- 
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rassique dans la chaîne de l'Anti-Liban et plus particulièrement 
dans l'Hermon (Syrie). C.R. Acad. Sci, Fr., t. 198, p. 1438. 


DUBERTRET L. (1952). — Carte géologique au 1/50 000*, feuille 
de Marjayoun avec notice explicative. — (1960). Carte géolo- 
gique au 1/50 000°, feuille Hermon, avec notice explicative. 


Haas O. (1955). — Revision of the Jurassic Ammonite fauna 
of Mount Hermon, Syria. Bull. Am. Mus. Nat. Hist., 108, art. L 
210 p., 30 pl. 

L'Hermon est une puissante voûte calcaire jurassique, culmi- 
nant à 2814 m à l'extrémité méridionale de l'Anti-Liban. Son 
axe est orienté SW-NE. Il regarde au NW sur le couloir de la 
Békaa et au SE sur le plateau basaltique du Haouran. 

La premiére coupe correcte du massif a été donnée par 
VAUTRIN H., qui a reconnu dans la voûte une série allant du 
(?) Lias au Bathonien. Celle-ci était généralement considérée 
comme crétacée, bien que Fraas O. ait déjà signalé une Ryncho- 
nella lacunosa ramassée en place au sommet. 

Au pied de la voüte, en bordure des basaltes du Haouran, 
auprés du village de Medjel Chems, s'étend un liseré de forma- 
tions néritiques, argileuses et récifales, s'étendant du Callovien 
au Kimméridgien. LanTET L., le premier, y avait trouvé un Echi- 
nide oxfordien : le Collyrites bicordata (1869, p. 120). Mais l'atten- 
tion fut attirée sur Medjel Chems par les Ammonites ramassées 
par les enfants du village et envoyées en Allemagne par les soins 
du Rév. Lewis R.E. du Syrian Protestant College de Beyrouth. 


Fraas a été le premier géologue à visiter Medjel Chems. Il y 
décrit une série jurassique renversée, allant du Jurassique brun 
(Ornatenthon) au Jurassique blanc (à Ammonites cf. arolicus 
Oppel), reposant sur le Crétacé (1877, p. 21). Il signale la décou- 
verte d'une Rhynchonella lacunosa par le Rév. LEwis au sommet 
de l'Hermon. 


NorrLING visita Medjel Chems en 1885 et établit la coupe 
stratigraphique du célébre gisement d'Ammonites. Il distingua 
5 zones : 


a) Zone des Harpoceras socini Noetling ............ (Oxfordien) 


« Petrographisch wird diese Zone durch einen in feuchten 
Zustande tief dunkelblauen bis schwarzen Thonmergel repräsen- 
tirt, der im trockenem Zustande eine ziemlich bedeutende Härte 
erlangt, aber dann schmutzig graubraun aussieht. Die Mächtig- 
keit mag hóchstens gegen 20 m betragen ». « Der untere Horizont 
ist die Hauptfundstätte der berühmten Jurafossilien Syriens... Die 
Ammoniten sind fast ausnahmslos in Form von Schwefelkies- 
steinkernen erhalten … Die übrigen Mollusken besitzen durchweg 
ihre Kalkschale... » : 

— Phylloceras schems n. sp.; 

— Ph. plicatum Neum; 

— Ph. helios n. sp.; 

— Harpoceras kersteni n. sp.; 
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— H. guthei n. sp.; 

— H. schumacheri n. sp.; 

— H. socini n. sp.; 

— H. kautzschi n. sp.; 

— H. rauracum Mayer; 

— H. delmontanum d’Orb.; 

— H. excavatum n. sp.; 

— Oppelia renggeri Opp.; 

— O. hermonis n. sp.; 

— Perisphinctes paneaticum n. sp.; 
— P. curvicosta Opp.; 

— P. latilinguatus n. sp.; 

— P. orthocyma; 

— P. sp.; 

— Aspidoceras perarmatum Sow.; 
— Peltoceras syriacum n. sp. et var. regularis 
— P. dubium n. sp.; 

— Nautilus sp.; 

— Belemnites hastatus Blainv.; 

— Pleurotomaria sp.; 

— Cucullaea concinna Goldf.; 

— Nucula fraasi n. sp.; 

— N. palestina Hamlin; 

— Astarte hermonis n. sp.; 

— Corbula decussata Hamlin; 

— Pleuromya sp.; 

— Terebratula cf. strictiva Quenst.; 
— Rhynchonella sp.; 

— Pentacrinus sp. 


^ 


Pour NoETLING, ce niveau à abondantes petites Ammonites 
pyriteuses représente les couches les plus profondes affleurant 
dans l'Hermon, et il en fait l'équivalent de la zone à Aspidoceras 
perarmatum. 


VAUTRIN (1934a) montrera qu'il surmonte des calcaires mar- 
neux calloviens et toute une puissante masse de calcaires batho- 
niens et bajociens et qu'il correspond au niveau à Creniceras 
renggeri. 

C'est de la zone à Harpoceras socini que proviennent la plu- 
part des Ammonites décrites par Haas O. (1955). Elles compren- 
nent des Oppélidés, 21 sp.; Périsphinctidés, 13 sp.; Aspidocérati- 
dés, 9 sp.; Phyllocératidés, 5 sp.; Haplocératidés, 1 sp.; Cardiocé- 
ratidés, 1 sp.; soit au total 50 sp., dont 17 avaient déjà été citées 
par NoETLING. 27 sp. sont propres à Medjel Chems. Mais le fait 
que les 7 603 exemplaires étudiés aient été récoltés par des enfants 
du village de Medjel Chems, réduit singuliérement la portée des 
conclusions stratigraphiques. 


Comme VAUTRIN, Haas voit dans la zone à Harpoceras socini, 
l'équivalent du niveau à Creniceras renggeri. 
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b) Zone des Collyrites bicordata Leske .......... (Oxfordien) 


« Gegen die obere Grenze der vorigen Schicht hin beginnen 
allmählich einzelne Bänke eines harten, splittrigen Kalksteins von 
blaugrauer Farbe... Die Banke besitzen höchstens eine Mächtig- 
keit von 10 m und sind nicht kompakt... Petrographísch ist also 
eine scharfe Grenze zwischen a) und b) sehr schwer zu ziehen, 
nicht so aber palaeontologisch » : 

— Perisphinctes sp. l-V; 

— Rhynchonella moravica Uhlig; 

— Terebratula bisuffarcinata Ziet.; 

— Collyrites bicordata Leske. 


NoETLING assimile cette zone à la base de la zone à Peltoceras 
transversarium. 

Collyrites bicordata avait été signalée la premiére fois par 
LanrTET L. (1869, p. 120) avec la mention d'un âge oxfordien supé- 
rieur. Effectivement VAUTRIN (1934) a trouvé dans la zone en 
question une faune d'Aspidocératidés qui conduit à la rapporter 
à la zone à Aspidoceras perarmatum de l'Oxfordien supérieur. 


c) Zone des Pecten capricornus Noetling .......... (Oxfordien) 


<... eine ca. 30 m mächtige Bank eines sehr festen, dichten 
und harten, etwas thonigen Kalksteines von hellgelblich-grauer 
Farbe»: 

— Ostrea sp.; 

— Plicatula sp.; 

— Pecten capricornus n. sp.; 

— P. judaicus n. sp.; 

— Lima damascensis n. sp.; 

— Pholadomya Protei Brongn.; 

— Pleuromya tenuistriata n. sp.; 

— Homomwya sp. 

Le niveau est assimilé à la partie moyenne de la zone à Pel- 
toceras transversarium. 

Cependant VauTRIN (1934) a constaté que la faune mentionnée 
s'étend également à des alternances de bancs calcaires et de mar- 
nes surmontant le calcaire marneux, et précise l’âge argovien du 
complexe, puissant de 40 m. 


d) Zone der Rhynchonella moravica Uhlig ........ (Rauracien) 


€... dickbankig geschichtete Kalke von gelblichweisser oder 
grauer Farbe. Dieselben sind ungemein dicht, feinkórnig und 
splittrig und liefern hauptsächlich das Material zum Bau der 
Haiiser » : 

— Pecten judaicus n. sp.; 

— Terebratula bisuffarcinata Zieten; 

— Rhynchonella moravica Uhlig; 

— Rhynchonella jordanica n. sp.; 

— Glypticus libanoticus n. sp.; 

— Anthozoum gen. ind. 
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Les calcaires, épais de 25 m, sont attribués par NoETLING à la 
zone à Peltoceras transversarium. 

VAUTRIN (1934) les a retrouvés en divers points de l'Anti- 
Liban et les attribue au Lusitanien moyen. 


e) Zone des Cidaris glandifera Goldf. ......... (Kimméridgien) 


« Petrographisch von voriger kaum unterschieden..... » : 
— Terebratula bisuffarcinata Ziet.; 

— Cidaris glandifera Goldf.; 

— Anthozoum gen. div.; 

— Spongiarum gen. div. 


NoETLING pense voir dans cette zone l'équivalent de la zone 
à Peltoceras bimammatum. 


VAUTRIN (1934) la place dans le Kimméridgien. 


La coupe compléte du Jurassique de l'Hermon fut établie par 
VAUTRIN, sur la base d'un lever de reconnaissance. Il montre que 
la puissante voüte, considérée jusqu'alors comme crétacée, était 
formée de dolomies et de calcaires du Bajocien et du Bathonien. 
La coupe est visible sur le versant SE, tombant sur le cirque 
d'Aarné : 

1) Lias(?). — Grés à lignite associé à du calcaire à petits 
Gastéropodes lacustres. 


2) Bajocien (?). — Bathonien-Callovien inférieur. — Environ 
1500 m de dolomies et calcaires, comprenant de bas en haut : 
a) 600 m de calcaire dolomitique sombre sans faune; 


x 


b) 150 m de calcaire brun, à nodules de Schizophycées et 
quelques intercalations de minces lits marneux à faune 
bathonienne. 

— Pseudocidaris drogriaca Lambert; 
— Pholadomya bellona d’Orb.; 

— Ph. inornata Sow.; 

— Ceromya concentrica Sow.; 

— Heligmus polytipus Desl.; 

— H. rollandi Douv.; 

— Rhynchonella hopkinsi M’Coy; 
— Rh. obsoleta Sow.; 

— Terebratula superstes Douv.; 

— T. quillyensis Bayle. 

c) 700 m de calcaire fin, gris clair, à débris de Coraux et 
Brachiopodes, Rhynchonella moravica Uhlig. 


Cette coupe se termine au sommet de l'Hermon; la suite est 


visible à son pied, entre les villages de Medjel Chems et Joubbat 
ez-Zeit. 


3) Callovien supérieur. — Calcaire gris avec intercalations 
de feuillets marno-calcaires; 15 m. 

— Stepheoceras coronatum Brugiére; 

— Reineckeia cf. decora Waagen; 
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— Hecticoceras rossiense Teiss.; 

— H. trilineatum Waagen; 

— Perisphinctes cf. steinmani Par. & Bonn.; 
— Belemnites hastatus Blainv.; 

— Rhynchonella moravica Uhlig. 


4) Oxfordien. — Marnes claires; 45 m. 


a) Zone à Creniceras renggeri: marne bleutée à petits Cé- 
phalopodes pyriteux ou limoniteux; 10 m. 

— Hecticoceras rauracum Mayer; 

— Lunuloceras nisoides Spath; 

— Creniceras renggeri Oppel; 

— Perisphinctes bernensis de Loriol; 

— Belemnites cf. pressulus Quenstedt. 


b) Zone à Aspidoceras perarmatum : marne calcaire grise 
avec bancs de rognons calcaires dans la partie supérieure; 15 m. 

— Euaspidoceras waageni Spath; 

— Peltoceratoides cf. indicus Spath; 

— Collyrites bicordata Leske. 


5) Lusitanien. — Marne argileuse passant à du calcaire blanc; 


a) marne argileuse grise, avec concrétions d'hématite; 30 m. 
— Perisphinctes orientalis Siemiradski. 
calcaire jaunátre avec intercalations marneuses; 12 m. 
— Pholadomya protei Brongniart var. parcicostata; 
— Pecten capricornus Noetl.; 
— Perisphinctes sp. 
calcaire blanc, en bancs de 20 cm; 25 m; 
abondantes Rhynchonella moravica Uhlig. 

6) Kimmeridgien- (?) Portlandien. — Calcaire dur, récifal; 
55 m. : 

a) calcaire massif, récifal, 15 m, caractérisé par l’abondance 

de Balanocidaris glandifera Miinster; 

b) calcaire brun, marneux, parfois oolithique; 40 m. 

— Pyguropsis noetlingi de Loriol; 
— Terebratula subsella Leym.; 
— Ceromya excentrica Ag.; 

— Natica athleta d'Orb. 

Au-dessus suit le grés crétacé. 

De récentes observations de détail par RENovarp G. et 
MirNassIAN H. sur le flanc NW de l'Hermon, au-dessus de Chebaa 
(1952, inédit) ont confirmé cette coupe: 

Des faunes bajociennes ont été trouvées dans les intercala- 
tions marneuses et les calcaires dolomitiques sombres de la base 
(niveau 2a). Le niveau ocre à alternances de calcaires et de fins 
lits marneux (niveau 2b) semble bien représenter la base du 
Bathonien. Il comporte des calcaires oolithiques, témoignage d'un 
dépót en eaux trés peu profondes. Vers le SW, il s'amincit et 


b 


— 
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s'efface finalement au sein de la suite de bancs dolomitiques et 
calcaires gris. 

La formation oxfordienne à Ammonites pyriteuses passait 
pour un dépôt en eaux profondes. VAUTRIN et DUBERTRET étaient 
conduits dés 1934, d'aprés la succession des formations et les 
associations de sédiments, à y voir au contraire des dépóts en 
eaux trés peu profondes: conclusion confirmée plus tard par 
Haas. 


La stratigraphie précise qu'il avait établie permit à VAUTRIN 
de reconnaitre que sur le flanc NW de l'Hermon le grés crétacé 
repose en discordance sur les calcaires bleutés bathoniens. 


DUBERTRET entreprit en 1948 le levé de détail du massif de 
l’'Hermon : feuilles au 1/50 000° de Marjayoun et Hermon (cette 
derniére d'un fond topographique médiocre). 

Au lieu de grés à lignite à la base de la série (il s'agit peut- 
étre d'un paquet de Crétacé inférieur pincé dans les failles), il 
observa des alternances de marnes sableuses verdátres et de 
banes de dolomie sombre. Il propose pour les unités lithologiques 
visibles sur le flanc SE de l'Hermon la nomenclature suivante : 


Niveau 1 — Marnes sableuses et dolomies de Rimé; 
— 2a — Calcaires dolomitiques sombres de Qalaat Jenndal; 
— 2b — Calcaires ocres de Bqassem; 
— 2c — Calcaires de l'Hermon. 


Enfin il apprécie différemment les épaisseurs. En conclusion, 
il figura sur les cartes les seules unités discernables sur le ter- 
rain, à savoir: 

jl — Marnes gris-vert à fragments de lignite, alternant avec 
de gros bancs de dolomie sombre; 100-150 m. (?) Lias. 

j2 — Calcaires dolomitiques sombres, sans faune, 600 m; ba- 
salte interstratifié à 200 m au-dessus de la base (? sill). 
Bajocien. 

j3 — Calcaires ocres, en partie oolithiques, avec minces in- 
tercalations marneuses à Echinides, Brachiopodes, La- 
mellibranches; 150 m. Bajocien (d’après RENOUARD et 
(Minassian). 

j4 — Calcaire gris clair, à patine bleutée; débris de Coraux, 
Brachiopodes; 700 m. Bathonien - Callovien inférieur. 

j5 — Série marneuse à Céphalopodes, 90-100 m. Callovien 
supérieur - Oxfordien. Lusitanien. 

36 — Calcaires clairs à Balanocidaris glandifera Munster, 
Stromatopores; 25-110 m. Kimmeridgien. 

j7 — Calcaires ocres, parfois oolithiques, avec niveaux mar- 
neux; 40 m. (?) Portlandien. 


Haas O. a eu l’avantage d’avoir en mains les riches collectes 
d’Ammonites (7603 spécimens) faites par les enfants de Medjel 
Chems: elles n’étaient pas repérées stratigraphiquement mais la 
nature pyriteuse de la plupart d’entre elles, permettait de les 
rapporter 4 la Zone a Harpoceras socini de Noetling (q.v.). Pas 
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toutes cependant, et il est dommage que Haas n'ait pas réalisé 
que la coupe donnée par VaurRIN était celle de Medjel Chems. 


JURASSIQUE DU LIBAN. 


Borra P.E. (1833). — Observations sur le Libañ et l'Anti- 
Liban. Mém. Soc. Géol. Fr., I, Mém. 8, p. 135-160, pl. XII. 

Fertrx J. (1903). — Die fossile Fauna des Libanesischen Jura- 
kalkes. I. Die Anthozoenfauna des Glandarienkalkes. Beitr. z. 
Palüont. u. Geol. Oesterr. Ung. u. d. Orients, XV (4), p. 163-184, 
pl. XVI-XVII. 

KRuMBECK L. (1905). — Die Brachiopoden- u. Molluskenfauna 
des Glandarienkalkes. Ibid., XVIII, p. 65-162, pl. VIII-XIV. 

ZUMOFFEN G. (1926). — Géologie du Liban. Paris, Barrére, 
p. 25-47 et carte géolog. en couleurs. 

HEYBROEK F. (1942). — La géologie d'une partie du Liban 
Sud. Leidsche geol. Meded., 12, p. 314-325, avec carte géologique 
au 1/50 000* en couleurs. 

DusERTRET L. (1950). — Sur le Jurassique du Liban et de 
l'Anti-Liban. C.R. Soc. Géol. Fr., n° 2, p. 12-13. 

Renouard G. (1951). — Sur la découverte du Jurassique in- 
férieur (?) et du Jurassique moyen au Liban. C.R. Acad. Sci. Fr., 
232, p. 992-994. 

Carte géologique au 1/50 000° du Liban (1945-1960). 

Malgré la multiplicité de ses accidents, flexures et failles, le 
massif du Liban apparait sur une carte géologique comme une 
seule unité structurale, s'étendant du S.SW au N.NE sur 170 km. 
Il est d'un vigoureux relief, puisque ses crétes, peu éloignées de 
la mer, se profilent sur cette longueur avec 2200 m d'altitude 
moyenne. 

Une ligne de flexures sur le versant W, la grande cassure de 
Yammouneh sur le versant E, séparent la partie centrale, la plus 
élevée, de ses contreforts. Cette partie haute a la structure d'un 
horst: une puissante suite de gros bancs dolomitiques et calcaires 
jurassiques y supporte les restes d'une couverture crétacée; les 
contreforts sont constitués uniquement par des terrains crétacés 
et tertiaires. 

La carte géologique révéle aussi qu'au N de la route Bey- 
routh-Damas le Jurassique affleure beaucoup plus largement 
qu'au S. C'est qu'en fait le long horst se divise en deux tronçons : 
le troncon N, plus simple, davantage en relief et de ce fait davan- 
tage décapé par l'érosion et le tronçon S, beaucoup plus bas, où le 
Crétacé est mieux préservé, tandis que le Jurassique ne se dégage 
vraiment bien que sur le bord oriental, formant la créte des 
J. Barouk et J. Niha. 

Ce contraste n'est pas le seul fait d'une tectonique récente, 
il existait dans une certaine mesure dés le Jurassique supérieur, 
puisqu'à cette époque le troncon nord a été trés largement recou- 
vert de basaltes, tandis que dans le trongon S les traces de vol- 
canisme de cette époque restent discrétes. 
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L'histoire de l'identification du Jurassique du Liban est lon- 
gue et compliquée, sa stratigraphie n'a été établie qu'à une date 
récente (v. DUBERTRET, 1954, notice explicative de la feuille de 
Beyrouth aw 1/200 000°, p. 23). 


Dès 1833, Borra P.E., en décrivant une coupe allant de Pem- 
bouchure à la source du Fleuve du Chien (Nahr el Kelb), men- 
tionne, sous un terrain marno-calcaire supérieur et un terrain 
sableux, « un second terrain calcaire composé de grands bancs 
de calcaire caverneux.. remarquables par les trous et les canaux 
qui le traversent ». Il ajoute: « Cette formation sous-jacente au 
grés a une épaisseur énorme : elle peut étre d'un tiers de la hau- 
teur totale du Liban... lon ne voit rien qui indique qu'elle ne se 
continue pas encore longtemps dans le sein de la terre. » En note 
infra-paginale Amy Bout attribue le calcaire caverneux au Ju- 
rassique supérieur. Enfin deux coupes transversales du Liban à la 
hauteur du Nahr Kadicha et du Nahr el Kelb et leurs descrip- 
tions mettent correctement en place ces calcaires. 


RUSSEGGER J. (1835-41) et Conrap T.A. (1952) se rangent aux 
vues de Borra, tandis que BLANCHE Ch.I. en décrivant dans la 
vallée du Nahr Damour la premiére coupe stratigraphique dé- 
taillée du Liban, n’identifie pas le Jurassique. Enfin en 1869 
(p. 120), Larter L. mentionne Cidaris glandifera comme seul 
fossile jurassique du Liban, sans en indiquer la provenance. 


Puis Fraas O. (1878, p. 277) attribue les dolomies de la base 
de la série stratigraphique du Liban ainsi que leur couronnement 
calcaire oolithique à Cidaris glandifera au Cénomanien. — 
DIENER C. (1855, p. 2) propose pour ces dolomies et calcaires le 
nom d’Arayakalkstein et, citant des fossiles que Botta y aurait 
trouvés, en fait du Crétacé inférieur. 


NoETziING F. (1886, p. 850) revient aux vues de Borra. — 
BLANCKENHORN M. (1890, p. 2) propose de remplacer le nom 
d’Arayakalkstein par celui de Glandarienkalk et il remarque que 
dans la coupe classique de Medjel Chems le Cidaris glandarius 
Lang se trouve dans un banc calcaire récifal de 10 m surmontant 
les marnes oxfordiennes 4 Ammonites. 


L’étude stratigraphique du Liban prit une orientation nou- 
velle avec l’arrivée à Beyrouth, en 1890, du R.P. Zumorren G. 


CorrEAU G. (1893) décrivit un premier lot d'Echinides envoyés 
par celui-ci. Des radioles de Cidaris glandarius Lang il dit: « Ils 
ont été longtemps confondus avec les radioles de Cidaris glandi- 
fera des terrains jurassiques de Suisse, de France et d'Allema- 
gne. C'est à Fraas O. que revient le mérite d'avoir reconnu que 
les radioles de Syrie appartenaient à l'étage cénomanien. » 


En décrivant un 2° lot d'Echinides de Lorton P. (1901) commet 
la méme erreur. — LAMBERT J. remarquera plus tard (1931, p. 175, 
renvoi 1): « On sait que toute une série d'espéces considérées par 
de LORIOL comme cénomaniennes en Syrie, sont en réalité du 
Tithonique. Si, des quatorze espéces des couches à radioles glan- 
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diformes du Liban, on retranche les espèces spéciales et celles 
non figurées, ou insuffisamment figurées pour être interprêtées, 
on reste en présence de sept qui tombent évidemment en syno- 
nymie d'espèces du Jurassique supérieur. » 

Les Anthozoaires récoltés par Zumorren furent-décrits par 
Fezrx J. (1903) et les Brachiopodes et Mollusques par Krum- 
BECK L. (1905). 

Sur 25 espèces d’Anthozoaires, 5 étaient connues, 5 autres cf 
d'espèces connues et 15 des espèces nouvelles. FELIX conclut que 
dans l’ensemble ces Anthozoaires ont les caractères de ceux du 
Corallien de Suisse et de France (Lusitanien); certains se rappro- 
chent de formes du Ptérocérien et du Virgulien (Kimméridgien). 

L'étude d'une centaine de Brachiopodes et Mollusques con- 
duit KRUMBECK à affirmer la présence du Séquanien et du Kim- 
méridgien et à soupçonner également celle de l'Oxfordien et du 
Portlandien. 


ZUMOFFEN ne publia ses observations qu'en 1926. D'aprés lui, 
la puissante suite de calcaires jurassiques du Liban ne représen- 
terait que le Séquanien, le Kimméridgien et le Tithonique. La 
carte géologique au 1/200 000° en figure l'extension. 

Il semblait donc que les 1 000 m de calcaires jurassiques visi- 
bles dans les vallées du Liban avaient pour équivalent dans 
IHermon, les 15 m de calcaire récifal à Balanocidaris glandifera 
couronnant lOOxfordien. La rapide réduction dW en E paraissait 
surprenante. En fait, les faunes décrites par CorrEAv, de Lonror, 
FELIX et KRUMBECK provenaient des seules assises terminales du 
Jurassique du Liban! 

HEYBROEK (1942, p. 319) établit, à l’occasion du lever de la 
feuille au 1/50000 de Jezzine (1937-1938) la coupe suivante : 
Kimméridgien (calcaires à Cidaris glandaria) : 

1. Calcaire compact, gris clair, à Lovcenipora vinassai Giat- 
tini, Stromatopora douvillei Dehorne, Burgundia ramosa 


Pfender, Nerinea bruntrutana Thurmann, Nerinea contorta 
Buvignier var. sesostris Krumbeck, petites radioles d’Our- 


sins. 
2. Calcaire compact, dur, brun-gris, à cassure esquiileuse et 
à rognons de silex brun, lité en bancs d’un mètre .. 10m 

Portlandien. 

— Couches jaunes inférieures, 75 m: 

3. GCaleaire:marneux brun-jaune-— Fis ieas Jei Ires. 8m 
dC oleaimmesjaunelvclaiea. 20x 2 dA. Hs 32M. AE À 7m 
5.1 Calcarermmameux, Jaune m d oo Se ake. OU 10 m 
6. Calcaire craquelé, légèrement marneux, brun-gris. 6m 
VeCaleaive. oblithiqué,' jauns Tier. ou) ous Ve 4m 
8. Calcaire marneux, brun-jaune ................... 40m 


— Falaise de Djisr el Qadi, 55 m: 
9. Calcaire compact, gris-brun, à concrétions de silex 
formant une falaise abrupte, à Nerinea salomonis 
Cottenie Het deeds SPST RIAD, SER. AE 55m 
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— Couches jaunes supérieures, 15 m: 
10. Calcaires marneux, jaune, à débris de coquilles ... 15m 


Grès crétacé. 


Les attributions d'áge n'étaient cependant pas impératives et 
le problème stratigraphique pouvait se résumer ainsi: la rareté 
des faunes dans les calcaires inférieurs, l’extrême rareté des 
Ammonites, semblaient rendre impossibles des attributions d’age 
précises avec les seules données du Liban; en particulier l’âge 
des puissantes assises calcaires de base, 1 millier de mètres, res- 
tait indéterminé. 


DUBERTRET L., qui levait la feuille au 1/50 000° de Beyrouth 
fut frappé de trouver dans les environs de Bikfaya une succession 
semblable, et faute de faunes suffisamment caractéristiques pour 
définir des étages, proposa une nomenclature lithologique (1949, 
p. 19, et 1951, p. 23-24), de bas en haut: 


Calcaires du Kesrouane. 


1) masse principale des calcaires jurassiques, en gros bancs 
gris-bleutés, pauvres en faune; 400-450 m; 

2) au sommet ces calcaires passent à des alternances de fins 
bancs calcaires et de marnes; nombreux Stromatopores 
polymorphes, Polypiers, Nérinées, etc..; 50 m. 


Niveau volcanique de Bhannès. 


3) couches marneuses brun Van Dyck, entrecoupées de fins 
bancs calcaires; 20-50 m. A ce niveau se trouve, sur la 
route de Bhannès, du basalte altéré en boules. 


Falaise de Bikfaya. 


4) Falaise de calcaire massif, gris, identique au calcaire prin- 
cipal; Stromatopores, Polypiers, Gastéropodes; 80 m. 


Calcaire de Salima. 


5) Calcaire bleu et ocre, détritique ou oolithique, recherché 
pour la construction; 30 m. 
Dessus suit le grès crétacé. 


Cette nomenclature a été utilisée pour les diverses feuilles 
géologiques du Liban publiées en 1945. 


La coupe de Bikfaya est valable depuis la pointe nord jus- 
quà la pointe sud du Liban, en particulier dans la région de 
Marjayoun, en face de l'Hermon et ce fait suggérait un rappro- 
chement des coupes du Jurassique du Liban et de l'Hermon. 
DUBERTRET conclut (1950, p. 13): «L'étude du terrain suggère 
l'assimilation des calcaires massifs inférieurs, visibles dans le fond 
des grandes vallées du Liban, aux caleaires jurassiques moyens 
qui constituent la voüte de l'Hermon. Le volcanisme libanais, qui 
se manifeste jusque dans l'Anti-Liban, serait approximativement 
lusitanien. Enfin, les deux falaises à Stromatopores (Lovcenipora), 
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Coraux, etc, qui couronnent le Jurassique du Liban et de 
l'Anti-Liban, seraient l'équivalent l'une de l'autre. » 

« Ainsi, le développement du Jurassique serait plus régulier 
qu'il n'apparaissait, plus conforme aussi à celui du développement 
du Crétacé inférieur et moyen. La mer jurassique supérieure, peu 
profonde dans ces régions, aurait déposé des sédiments de faciès 
divers. La présence d'Ammonites sur la lisière S de l'Hermon 
correspondrait peut étre à un approfondissement local à proxi- 
mité d'une voüte naissante. » 


La masse principale des dolomies et calcaires du Liban était 
ainsi attribuée au Bajocien-Bathonien. 


Ces vues ont été confirmées par la découverte par RENOUARD 
G. (1951) dans la vallée du Nahr Ibrahim (N du Liban) de 
fines intercalations marneuses fossiliféres au sein de la suite des 
dolomies et calcaires jurassiques permettant d'identifier la suite 
compléte des étages du Jurassique depuis le (?) Lias jusqu'au 
Portlandien. De bas en haut : 

19 Des dolomies compactes ou friables parfois rubanées 
(300 m environ); 

29 Des calcaires gris, plus ou moins dolomitisés et des dolo- 
mies avec rares intercalations marneuses; Lias ? (200 m). 

39 Les mémes éléments lithologiques que ci-dessus fournis- 
sent : Pholadomya oblita Mor. et Lyc., P. reticula Agas., P. socia- 
lis Mor. et Lyc., Ceromya cf. inflata Agas., Brachydontes batho- 
nicus Mor. et Lyc., Modiolus cuneatus Sow., M. subcancellatus 
Buv., Discina papyracea Muns.; Bajocien (75 m). 

49 A l'Ouest se voient des alternances de bancs de dolomie 
et de dalles calcaires plus ou moins dolomitiques, avec rares inter- 
calations marneuses, tandis qu'à l'Est il s'agit de dolomie. Cette 
série, de 650 à 700 m, renferme à moins de 51 m de sa base: 
Rhynchonella obsoleta Sow., R. bella Buck., R. longula Quens., 
Brachydontes bathonicus Mor. et Lyc., Lima subcardiiformis Crep- 
pin (Bathonien); à 200 m de la base: Heligmus polytypus Des- 
longchamps (Callovien inférieur probable); à 500 m de la base: 
Pholadomya carinata Gold., P. lineata Gold., P. cf. parcicostata 
Agas. (Callovien, Oxfordien inférieur). 

59 Du calcaire massif (90 m environ), avec, vers le sommet : 
a) Pseudocidaris mammosa (Agas.) de Lor., Balanocidaris glan- 
difera (Gold.) (Rauracien); b) Hemipedina cf. tuberculata Wright, 
Rhynchonella azaisi Stef. (non Cot.) ,Cyprina gr. orbignyana Etal., 
Ceromya cf. excentrica Agas., Cardium septiferum Buv. (Séqua- 
nien). 

6° Un « complexe volcanique » aux faciès variés latéralement 
et verticalement, à abondant matériel d’origine volcanique (maxi- 
mum 180 m). On y trouve, à la base : Protocardia pesolina (Cont.), 
Ceromya excentrica Ag., Mytilus jurensis Fla., Brachydontes sub- 
pectinatus Sow., Modiolus subaequiplicatus Roe., Lima gr. tumida 
Roe. (Kimméridgien), vers le sommet : Ceromya excentrica, Os- 
trea cf. expansa Sow., Lima astartina Thur.; Brachydontes autis- 


76 
(Jurassique du Liban) 


siodorensis Weir, Ostrea matronensis De Lor. (Portlandien infé- 
rieur); enfin à 15 m de la limite supérieure : Pseudocidaris thur- 
manni Agas., Ostrea cf. expansa Sow., Clitopygus peroni Etal. 
(Portlandien supérieur). 


79 Une falaise calcaire et dolomitique avec silex: Phyllo- 
brissus thevenini Etal., Ostrea cf. expansa Sow., O. matronensis 
De Lor. (maximum 60 m) (Portlandien supérieur). 


8° Une série calcaire oolithique ocre bleu, avec alternances 
d’argiles ou marnes, série massive à la base et formant falaise 
au sommet : Clitopygus haimei (Wright) De Lor., Ostrea matro- 
nensis De Lor. (maximum 150 m) (Portlandien supérieur). 


Au-dessus vient, sans discordance et localement sans lacune, 
le grès du Crétacé inférieur. » 


L'intérêt principal de cette coupe est l'identification des éta- 
ges du Jurassique moyen. Les attributions d'áge du Jurassique 
terminal s'écartent du parallélisme établi par DuBERTRET avec le 
Jurassique de l'Anti-Liban et de l'Hermon en particulier; mais 
les faunes citées ne permettent pas les précisions stratigraphiques 
données et en l'absence de formes suffisamment caractéristiques, 
l'unité de développement stratigraphique dans l'aire du Liban et 
de l'Anti-Liban reste une donnée fondamentale. Entre le Liban 
et l'Anti-Liban les couches terminales néritiques du Jurassique 
ne montrent que de légéres différences de faciés, excepté les 
marnes à Ammonites oxfordiennes de Medjel Chems qui ne sont 
connues que là. Leur absence dans le N de l'Anti-Liban ou au 
Liban peut s'expliquer aussi bien par un changement latéral de 
faciés que par une lacune. 

L'apparition des faciés néritiques fossiliféres au sommet de 
la puissante suite de dolomies et de calcaires, la lacune présumée 
de l'Oxfordien, l'apparition du volcanisme au niveau de l'Oxfor- 
dien ou du Lusitanien, linjection de maintes failles par du ba- 
salte, enfin l'émersion de l'Hermon à la fin du Jurassique et son 
décapage au début du Crétacé, témoignent d'une orogenése mar- 
quée qui s'est répercutée sur l'ensemble de la région et en a 
réglé le développement stratigraphique. 


Les légendes des feuilles de la carte géologique au 1/50 000* 
reflétent l'évolution dans l'interprétation du Jurassique du Liban. 

Sur les feuilles Tripoli, Jbail, Qartaba, Beyrouth, Zahlé, 
Jezzine et Rachaya N (1945), le calcaire du Kesrouane est men- 
tionné comme Séquanien-Kimméridgien et les niveaux plus éle- 
vés figurent comme Jurassique terminal. La légende de la feuille 
de Rachaya N met en opposition un calcaire de l'Hermon, juras- 
sique moyen et le calcaire du Kesrouane, jurassique supérieur. 

Les feuilles de Sir ed Danié et de Marjayoun (1951) men- 
tionnent, la première le calcaire du Kesrouane comme jurassique 
moyen et supérieur, la seconde le calcaire de l'Hermon bajocien 
à (?) oxfordien : l'identité des termes est établie. 


77 


Enfin la feuille Hermon (levée en 1948, imprimée en 1957) 
met l’accent sur la nomenclature chronologique telle qu’elle ré- 
sulte des études de Vaurrin H. 


JURASSIQUE DU NW SYRIEN: J. ANSARIEH, J. AKRA, 
KURD DAGH. 


DusrnTRET L. (1937). — Le massif Alaouite ou Djebel Ansa- 
ryeh. Notes Mém., II, p. 9-42. 

DusERTRET L. (1951). — Aperçu géologique sur le Kurd Dagh 
(Syrie). C.R. Soc. géol. Fr., p. 70. 

Au N de la route Tripoli-Homs, les reliefs de la bordure 
orientale de la Méditerranée se poursuivent dans un style struc- 
tural plus simple que dans la région des massifs jumeaux du 
Liban et de l'Anti-Liban; les grandes unités structurales sont 
découpées par un faisceau de failles méridiennes. 

Le Jebel Ansarieh offre dans sa partie méridionale la struc- 
ture d'une table doucement relevée vers le NE; tandis que sa 
moitié septentrionale affecte la forme d'un horst N-S (1583 m). 
A l'E, au-delà du fossé du Ghab (200m), lui fait face le J. Zawiyé 
(830 m), lévre relevée du plateau de la Syrie intérieure. — 
Au N du couloir miocéne du Nahr el Kebir et des roches vertes 
du Baer et du Bassit, s'éléve un relief conique isolé, le J. Akra 
(1728 m). 

Autour de la plaine de l'Amouk, des failles transversales 
SW-NE et W-E interrompent la continuité des reliefs, mais le 
faisceau de failles méridiennes se poursuit vers le N. A PW du 
fossé de Kara Sou se dresse la chaine de l'Amanus, de méme 
type structural que le J. Alaouite ou le Liban et à l'E, le Kurd 
Dagh, plus bas. 

Le premier géologue qui ait exploré ces régions a été BLANC- 
KENHORN M. (1888). Son itinéraire contournait le J. Ansarieh, 
s'approchait de l'Amanus dans la région d'Islahiyé, descendait 
la basse vallée de lOronte jusqu'à l'embouchure. A part une 
pointe au J. Akra, il n'a pas pénétré dans les massifs. 

La découverte du Jurassique dans ces régions est due à Du- 
BERTRET (1930, 1933, 1937, 1951, 1952). Ses calcaires massifs for- 
ment le substratum de l'ensemble du J. Ansarieh et viennent en 
surface dans sa partie orientale. Le Crétacé les recouvre sans 
discordance apparente. 

Dans le S du J. Ansarieh, à Mechta-Helou est visible la coupe 
suivante (1937, p. 32) : 

— partie haute des calcaires massifs, gris-bleutés, karstiques, 

visible sur 20 m seulement; sans faune. 

— Calcaire compact gris clair, légèrement bleuté, en gros 

bancs karstiques. Coralliaires. Lovcenipora, etc...; 
Hemicidaris sp., Rhynchonella azaisi Cottreau, Mytilus 
imbricatus Sow., Pholadomya cardissoides Ag.; 30 m. 
— Calcaire compact, gris clair, légérement bleuté, en bancs 
peu épais, parfois mal marqués; quelques Lovcenipora; 
12 m. 


78 
(Jurassique du N W Syrien) 


— Calcaire saccharoide, marqué par un méplat jonché de 
rognons de limonite et hématite; 5 m. 

— Banc calcaire blanc à abondants Lovcenipora; 1 m. Discor- 
dance insensible sur le banc sous-jacent. Sommet du Ju- 
rassique. 


Au-dessus suit, sans discordance apparente, une marne argi- 
leuse avec bancs de calcaires marneux à gravillons, avec faunule 
typiquement aptienne; 8 m. 


Dans le centre du massif, de la route de Banias à Qadmous 
(p. 27), sont visibles plusieurs centaines de m de gros bancs 
calcaires karstiques, couronnés par 50 m de calcaires récifaux 
à Lovcenipora. Dessus suit l'Aptien, duement daté. 

Plus au N, le long de la piste de Djeblé à Mohammed Jouf- 
fine (p. 25), les bancs calcaires massifs jurassiques contiennent à 
leur sommet Rhynchonella azaisi Cottreau, forme du Jurassique 
supérieur d’Abyssinie, et sont couronnés par 24 m de calcaire 
bréchique. Puis suivent des grés argileux verts, attribués au 
Crétacé. 


Le cône calcaire du J. Akra est formé de Jurassique dans 
sa partie centrale; des calcaires aptiens sont plaqués tout autour 
vers son pied. 


Coupe, au-dessus de Kessab (DUBERTRET, 1937, p. 40) de bas 
en haut: 

a) calcaire finement bréchique; 

b) lumachelle ferrugineuse; 

c) calcaire bréchique à Mytilus (Pachymytilus) crassissimus 
Bohm, Ampullina dido Krumbeck; Nerinea dubertreti 
G. Delpey n. sp.; 

d) récif à Lovcenipora ou Monotripella cf. timorica. 


Dessus suit l'Aptien, aisément reconnaissable à ses Orbito- 
lines. 


Sur le rivage, au NW du sommet, une brèche couronnant le 
Jurassique contenait: Cidaris eliasensis de Loriol, Diplocidaris 
sp. 

Dans la chaîne de l'Amanus, le Jurassique, vraisemblablement 
présent n'a pas été stratigraphiquement défini. 

Par contre dans le Kurd Dagh (1951) il pointe, dans son aspect 
caractéristique, au-dessous de grés ferrugineux et de calcaires à 
Orbitolines aptiennes et se différencie nettement des calcaires 
cénomaniens-turoniens. 


La monotonie lithologique et la pauvreté en fossiles du Juras- 
sique du NW syrien ne permet pas d'y distinguer des étages. La 
puissante suite de bancs calcaires massifs représente sans aucun 
doute le Bajocien et le Bathonien, mais l’âge des derniers bancs, 


oolithiques ou récifaux à Lovcenipora ou bréchiques n'a pas été. 


précisé d'aprés son contenu paléontologique. Le tableau régional, 
en particulier le développement du Jurassique dans le N du 
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Liban, suggère que la sédimentation jurassique dans le N s'est 
arrêtée avant l'apparition du volcanisme, donc approximativement 
au Callovien. 


K , 


KAFER ROUMMANE (Poudingues de...) 
Néogène continental 

Carte géologique du Liban au 1/50 000, feuilles de Tyr-Naba- 
tiyé et Marjayoun. 

Poudingues et galets meubles qui s'étendent à PE de Naba- 
tiyé, depuis Habbouch vers le S.SE jusqu’au pied du château de 
Beaufort. Le tableau géologique régional tendrait à les faire con- 
sidérer comme miocènes plutôt que pliocènes, mais des arguments 
décisifs font défaut. 

Terme d'intérêt purement local. 


KESROUANE (Calcaire du...) 
Jurassique moyen et supérieur 


Feuilles de Tripoli, Jbail, Qartaba, Beyrouth, Zahlé, Rachaya 
N de la carte géologique au 1/50 000 du Liban (1945). Terme défini 
dans la plaquette explicative de la feuille de Tripoli au 200 000° 
(1949, p. 19); de bas en haut: 

1°) « masse principale des calcaires jurassiques, en gros bancs 
gris bleutés, pauvres en faune, 400-500 m ». 

20) « à leur sommet, niveau à Stromatopores, Polypiers, Né- 
rinées, etc., en fins bancs alternant avec des marnes; environ 
50 m. 

La base n'apparaît pas. — Dessus repose le niveau volcanique 
de Bhannès avec basalte altéré, projections et argiles brun Van 
Dyck entrecoupées de fins bancs calcaires; 20-50 m ». 

Age Bajocien, Bathonien et (?) Callovien. 

Tel qu'il est défini, le calcaire du Kesrouane ne peut pas 
toujours être séparé des niveaux jurassiques sus-jacents, avec 
lesquels il se fond souvent en une suite continue, désignée alors 
simplement comme Jurassique. 

Le terme est applicable au Liban, surtout au N de la route 
Beyrouth - Damas. Son équivalent stratigraphique dans l'Hermon 
et l'Anti-Liban est appelé calcaire de l'Hermon. 

Voir: Jurassique du Liban. 


KHIRBET EL UMBACHI ET HEBARIYÉ, Safa, Syrie 
(Gisements ossifères de ...) Subactuel 


DUBERTRET L. et Dunan M. (1954-55). — Les gisements ossi- 
fères de Khirbet el Umbachi et de Hebariyé (Safa). Ann. Archéol. 
Syrie, IV et V, pp. 59-76, pl. I-VII bis. 

Situé sur l'extréme bord NE du Jebel Druze, sur l'une des 
digitations de la coulée tardive du Kraa le site de Khirbet el 
Umbachi avait attiré l'attention par ses basaltes à ossements et 
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ses os calcinés. Des ossements prélevés au hasard par HERBETTE 
F. (1914) n'avaient décelé que des espèces actuelles: chèvres, 
moutons, bovidés (détermination Boure M.). HERBETTE crut que 
la coulée du Kraa avait surpris des animaux et du caractère de 
la faune enrobée dans la lave, il déduisit l’âge holocène de la 
coulée. 

Puis, d’une visite rapide des lieux en 1928, DUBERTRET retira 
l'impression que la brèche basaltique était le produit d'une acti- 
vité humaine. Certains os avaient été cuits au point de cristalliser 
sous forme d’apatite, tandis que d’autres enrobés dans le basalte 
et partiellement digérés par lui avaient donné lieu à des phéno- 
mènes d’endomorphose. 

Grâce à l'intérét porté à ce curieux gisement par LACROIX A., 
une fouille systématique put être entreprise par DUBERTRET L. 
et DuNAND M. en 1933. Un petit tertre, reposant sur le basalte 
a été déblayé : à sa base est apparu tout un système d’alvéoles 
irrégulières, de forme allongée, construites en pierre sèche. Les 
murs sont grossiers, constitués par des blocs de lave simplement 
empilés. Leur hauteur varie de 1 m à 1,20 m au maximum. Le 
remplissage de ces alvéoles offre toujours la méme succession 
de couches bien nettes à savoir : 

a) en surface, blocs de la dimension du poing; environ 40 cm. 

b) os brülés, parfois fendus en long, jetés péle méle et 
n'adhérant pas les uns aux autres; quelques cornes noires. 
Tessons de poterie; 40 cm. 

c) os aplatis, déformés sans se casser; ils sont collés les uns 
aux autres et font bloc; quelques-uns ont cristallisé et 
leur surface est blanchátre, verte ou rosée. Tessons de 
poterie; 40 cm. 

d) os pulvérulents (8-10 cm), puis couches noires ou brunes 
(2-3 cm). 

e) basalte en place. 


Des interstices d'un tas de blocs basaltiques, du basalte a 
coulé sur les blocs sous-jacents et les os en les enrobant. 


La couche de cendres gris-noir ou brunes mélées à quelques 
restes de végétaux ne parait pas pouvoir étre le résidu de com- 
bustion du foyer qui calcina les os et aurait porté le basalte à 
son point de fusion, lequel varie entre 1200 et 1 400». » 

«La masse des ossements pulvérisés et calcinés.. peut étre 
évaluée à 700-800 m8, et donne l'impression d'un tas de déchets 
industriels. Il n'a pas fallu moins de trente à quarante mille 
animaux domestiques ou du désert syrien pour la formation d'une 
telle masse osseuse. » 

«En tout état de cause, lhypothése de troupeaux surpris 
par la coulée est formellement contredite par les faits. » 


D'autre part l'examen des os aux rayons X par CHAUDRON 
G. et WarrAEYs R. a conduit à préciser : 


« Les diagrammes des rayons X montrent donc que dans leur 
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presque totalité ces ossements ont été fortement calcinés. La 
température qu’ils ont subie est très différente suivant le degré 
de contact avec le basalte. » 

«En ce qui concerne les échantillons qui contiennent du 
basalte, la température a été maintenue au moins à 12009. En 
général le traitement thermique en présence de lave a été pro- 
longé et il s’est produit une dissolution superficielle des os qui 
ont formé un conglomérat trés poreux d’hydroxyapatite et de 
phosphate tricalcique anhydre. » 

Enfin en 1954 van Lære W.L., pédologue, préleva des maté- 
riaux et les soumit à de Vries H. et BARENDSEN G.W. de l'Uni- 
versité de Groningen, pour une détermination d'âge par la 
méthode du Carbone 14: 

<.. part of the present material had obviously been charred 
with absence of oxygen. It was nearly black and it contained as 
much as 25% of carbon. The age was found to be 4075 + 160 
years. » 

Cet ensemble de faits conduit à l'hypothése que « c'est dans 
le voleanisme méme qu'il faut chercher l'origine de la chaleur 
et aussi du basalte qui, tombant en stalactites, a envahi les os et 
les a incorporés: le site de Khirbet el Umbachi aurait été cons- 
truit sur la coulée du Qra encore toute fraiche, encore incan- 
descente et fluide sous sa carapace déjà figée. » 

«Dans le cadre de cette hypothése, les derniéres éruptions 
basaltiques de Syrie se trouveraient datées et les séismes de 
l'Antiquité apparaitraient comme leurs dernières manifestations. » 


« Mais alors comment expliquer limmense cheptel, évalué à 
40 000 tétes, rassemblé sur le seul site de Khirbet el Umbachi ? ». 

Le site de Hébariyé, campé sur une hauteur au-dessus des 
digitations du Qra, aurait été édifié autour d'un petit appareil 
adventif ». 


KNEMICERAS spp. et HETERASTER DELGADOI (Marnes 
verios a ial eder zd eR ee e eis 4a ig» Crétacé, Albien 


Carte géologique du Liban au 1/200 000 (feuille de Tripoli). 
Carte géologique du Liban au 1/50 000. 
Voir: Niveau à Knemiceras syriacum, DovuvirrÉ (1910). 


L'Albien est composé par le « banc à Cardium » et les « mar- 
nes à Kmemiceras », mais les deux niveaux sont toujours figurés 
ensemble sur la carte géologique au 1/50000 du Liban. Dans 
certaines régions il n'y a pas opposition entre une falaise calcaire 
et un niveau marneux, mais alternances de bancs calcaires et de 
niveaux marneux. Dans d'autres enfin l'Albien n'est pas recon- 
naissable à la base de la série calcaire du Crétacé moyen. 

Ceci explique que dans les légendes des feuilles de Tripoli, 
Jbail Beyrouth, Zahlé, Saida, Jezzine, les « bancs à Cardium » 
et les «marnes à Knemiceras » soient mentionnés séparément, 
tandis que dans celles des feuilles de Qartaba, Rachaya Nord, 
Zebdani, Marjayoun, Hermon, il soit fait état seulement de cal- 
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caires et marnes vertes à Knemiceras spp., Heteraster delgadoi 
de Loriol etc, enfin que dans les feuilles de Sir ed Danié, 
Baalbek, Rayak, l'Albien ne soit pas figuré. 


KNEMICERAS SYRIACUM (Niveau a...) ... Crétacé, Albien 


Douvizé H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
géol. Fr., n° 41; VI. Rudistes du Liban, p. 60. 


< … couches jaunes ou verdâtres, quelquefois rouges, toujours 
remarquables par l'abondance des moules de Gastéropodes et 
Lamellibranches qu’on y rencontre; c’est le niveau des Knemi- 
ceras syriacum... J'ai insisté dans une note précédente sur l’im- 
portance de ce niveau, qui correspond aux couches à Pl. uhligi 
de la péninsule ibérique; il représente done le Vraconnien ». 

Dans «Les terrains secondaires dans le massif du Moghara 
à l'Est de l'Isthme de Suez », Mém. Acad. Sci., Fr., 54, 1916, p. 127, 
DovvinrÉ note: 

« Dans mon étude sur le Liban j'ai été amené à considérer le 
Kn. syriacum comme Vraconnien et, d’après CHOFFAT, le même âge 
devrait être attribué au Kn. uhligi qui est associé à Mortoniceras 
inflatum. On pourrait cependant, d'aprés l'évolution des cloisons, 
considérer le Kn. syriacum comme un peu plus récent, et comme 
appartenant au Vraconnien supérieur, ou peut-étre au Cénoma- 
nien inférieur. » 

Depuis, DUBERTRET et VAUTRIN ont constaté que le Kn. syria- 
cum apparait déjà dans le banc calcaire sous-jacent aux marnes 
vertes, banc qu'ils prennent pour base de l’Albien. Le terme de 
niveau à Kn. syriacum devient ainsi synonyme d'Albien, étage 
caractérisé en outre par Heteraster delgadoi de Loriol. 

Synonymies: Zone des Ammonites syriacus, de Fraas, 1878; 
Stufe des Buchiceras syriacum v. Buch de NoETLING 1886; Vracon- 
nien de ZuMOFFEN et DouviLLÉ 1909. 

Voir la descriptions des Knemiceras, Engonoceras, Engonhop- 
litoides in Basse E. — Les Céphalopodes crétacés des massifs 
côtiers syriens. Notes Mém. Sec. Et. géol. Syrie et Liban (1937), 
II, p. 167-175, pl. VIII-XI et (1940), III, p. 413-444, pl. I-V. 


L 
« LAMBEAUX » associés aux roches vertes du NW de la 
Syrie. 
DusrRTRET L. (1937). — Sur les lambeaux de brèche tecto- 


nique de la surface des roches vertes syriennes. C.R. Acad. Sci. 
Fr., 204, p. 283. 


DvuBERTRET L. (1955). — Géologie des roches vertes du Nord- 
Ouest de la Syrie et du Hatay (Turquie). Notes Mém. Moyen- 


Orient, VI, p. 95-101, « Les roches étrangères emballées par les 
roches vertes ». 
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Par «lambeaux », DUBERTRET L. a désigné des paquets de 
roche, désordonnés, qui avec des paquets de radiolarite rouge, 
plissotée, se trouvent associés à l'enveloppe lavique du corps des 
roches vertes, dans les districts du Baër et du Bassit, au N.NE de 
Lattaquié. . 

Le corps des roches vertes, lui-méme, est formé d'une suc- 
cession comportant, de bas en haut, des péridotites, pyroxénites, 
gabbros, dolérites et laves vitreuses à délit en oreiller (« pillow- 
lavas»). Dans certaines régions, des bréches volcaniques sont 
associées ou se substituent aux laves à délit en oreiller. Dans 
les districts du Baér et du Bassit, la surface lavique est parsemée 
de petits massifs de roches variées, parmi lesquelles les radiolarites 
et des calcaires plus ou moins rubéfiés et silicifiés sont les plus 
apparents; d'autres roches ont subi une épigénie telle que leur 
origine éruptive ou sédimentaire est devenue méconnaissable. 
Parmi ces «lambeaux » ou blocs, quelques-uns, fossilifères, ont 
été identifiés : 

Trias: calcaire en plaquettes gris clair, à Daonella et Halobia 

et calcaire gréseux plus foncé. 

Jurassique : calcaire récifal blanc et rose à Stromatopores, et 
Cladophyllia cf. articulata M. Edw. et Haime. 

Aptien remanié: calcaire détritique à Orbitolina conoidea- 
discoidea Gras associé à une microfaune cénomanienne- 
turonienne. 

Cénomanien-Turonien: calcaire clair à Ostrea flabellata 
Goldf. et Eoradiolites lyratus Conrad. 


Les roches vertes ont été mises en place au Maéstrichtien; 
lexistence des paquets sédimentaires anté-maéstrichtien est lié 
précisément à cette mise en place. 

L'explication communément donnée est qu'il s'agirait d'une 
bréche tectonique, les roches vertes elles-mémes étant supposées 
charriées. Ce fut l'idée première de DusERTRET L. Mais une étude 
détaillée a conduit à la conclusion que ces roches vertes représen- 
tent de puissantes intrusions sous-marines qui sont bien en place 
dans le Baér et le Bassit et que les «lambeaux » représentent 
des éléments arrachés au substratum par le magma et entrainés 
par lui. 

De semblables «lambeaux » constituent un accompagnement 
commun des roches vertes; ceux du Baér et du Bassit sont par- 
ticuliérement typiques et leurs conditions de gisement apparais- 
sent clairement. 


Synonymies: Les termes d' « Ankara mélange» en Turquie 
ou de « Coloured melange » en Irak et en Iran, se référent à des 
formations semblables. L'interprétation de l'Ankara mélange 
comme brèche tectonique a conduit Bamry E. et McCarren W.. 
à admettre des charriages de 350 km en Anatolie (The Ankara 
melange and the Anatolian Thrust. Nature, 166, p. 938-940, 2.XII. 
1950). 


Voir: « Trias du Baér et du Bassit ». 
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BIBAN?'(Grési/duss) ^95. ss 21 PR oe Rae Crétacé, base 


Carte géologique au 1/50000 du Liban, feuilles de Sir ed 
Danié, Baalbek, Saïda, Zebdani, Marjayoun. 


Synonyme de « Grès à lignite », « grès de base » q.v. 


LIBANONKALKSTEIN ........... Crétacé moyen (calcaire) 


Diener C. (1885). — Die Structur des Jordanquellgebietes. 
Sitzb. Kais. Akad. Wissensch. Wien: XCII, I. Abt, Nov. H., 
p. 635. — (1886) Libanon, p. 36 et carte géologique au 1/500 000 
en couleurs. 


« Als drittes tektonisches Glied folgt über den Trigonien- 
Sandsteinen und Mergeln der Libanon-Kalkstein, dessen Massen 
in einer Mächtigkeit von ungefähr 1000 m die hóchsten Partien 
des Libanon und Anti-Libanon zusammensetzen. » 


DIENER attribuait la formation au Cénomanien-Turonien et 
il en a assez correctement figuré l'extension dans le massif du 
Liban, à ceci prés qu'il lui rattachait également la longue créte 
jurassique des J. Barouk et J. Niha. Par contre il a représenté 
comme Libanon-kalkstein le Jurassique de l'Anti-Liban et comme 
calcaire à Nummulites le Cénomanien-Turonien de ce massif, ainsi 
que des noyaux des plis de la Damascéne et de la Palmyréne. 

Le terme n'a été utilisé que par DIENER. 


LIGNITES (Liban) ........ Jurassique supérieur et Crétacé 


(1) Du lignite en petites lentilles dans les terrains volcaniques 
du Jurassique terminal du N du Liban, paraît être en relation 
soit avec le jeu de petites failles, soit avec la mise en place des 
basaltes, c'est-à-dire avec l'apparition de reliefs dans les eaux 
peu profondes de l’époque. De quelques dizaines de mètres de 
diamétre, rarement de plus de 0,40 m d'épaisseur ces lentilles peu- 
vent cependant s'épaissir jusqu'à 2-3 m au contact immédiat de 
la faille ou du basalte qui a provoqué leur dépót. Elles ne cubent 
guére plus que quelques milliers de tonnes; au surplus le lignite 
est fort chargé en pyrite. 


Les principaux gisements de ce type exploités dans les années 
1940-42 étaient ceux de Blaouza el Ouadi, Bcharré, Beit Mender 
(route Chekka-Bharré); Qartaba et Meyrouba. 


(2) Dans les environs de Beyrouth et dans le S du Liban, 
le lignite est commun dans les terrains gréseux et argilo-gréseux 
du Crétacé inférieur sous forme de lentilles plates ne dépassant 
qu'exceptionnellement 0,40 m d'épaisseur, mais se relayant à 
plusieurs niveaux. Là encore la mise en place de basalte semble 
avoir joué un róle déterminant dans le dépót du lignite. Le 
"Wesen est chargé de pyrite diffuse, qui ne peut étre éliminé par 
avage. 
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Enfin dans les terrains argilo-gréseux aptiens se trouvent 
associés à de minces feuillets de lignite, des morceaux d’ambre 
craquelé, atteignant la grosseur du poing. 

Les principaux gisements de lignite crétacés exploités dans 
les années 1940-42 étaient ceux de Ras el Harf (dans la vallée du 
Nahr el Meten, sous Bhamdoun), Aabey, Homsiyé, Aitouli, 
Zehalta (région de Jezzine). 


BIGNEITES (Gres B2.) p AL ce Se? R0 Crétacé, base 


ZUMOFFEN G. et Douvizzé H. (1910). — Le Crétacé du Liban 
entre Beyrouth et Tripoli. C.R. som. Soc. Géol. Fr., p. 36. 


Terme descriptif utilisé pour désigner les grés siliceux com- 
pris entre les calcaires du Jurassique terminal et les premiéres 
couches fossiliféres, argilo-gréseuses, du Crétacé. Ces grés sont 
attribués d'abord à l'Albien, puis (Douviczé, 1910) plus correc- 
tement au Néocomien. ZUMOFFEN utilisera plus tard le terme de 
« grés lignitiféres ». 

Ces grés ne sont pas partout de méme áge, ils représentent 
le faciés de base, habituellement non fossilifére, du Crétacé. 
DUBERTRET les a appelés «grès de base ». 

Synonymies: grés lignitiféres, Néocomien, grés du Liban, 
grés de base. 

Terme figurant dans les légendes de la feuille au 1/200 000 
de Tripoli et des feuilles au 1/50 000 de Tripoli, Jbail, Qartaba, 
Beyrouth, Zahlé, Jezzine et Rachaya Nord. 


LIGNIMFERES (Gris. 0 9200. ITA. Crétacé, base 
ZuworrEN G. (1926). — La Géologie du Liban, p. 48-59. 


«..puissante formation constituée en grande partie par des 
grés quartzeux, ferrugineux, des sables, de l'argile bleuátre, des 
basaltes et des lignites ». 

« Les grés à lignite reposent en stratification concordante sur 
le calcaire jurassique.. Je serais disposé à placer la limite supé- 
rieure là où les grès quartzeux proprement dit cessent comme 
niveau constant et où commencent les calcaires jaunâtres, grenus, 
contenant de nombreux fossiles aptiens ou urgo-aptiens... C'est la 
« Sandsteinzone » de FRaas. » 

«Les grés à lignite sont souvent accompagnés de basalte ». 

«Les lignites sont répandus dans les grés.. En général ces 
lignites ont peu de valeur, ils sont mélés d'argile et fortement 
imprégnés de pyrites dont il est difficile de les séparer et qui 
nuisent à leur utilisation; ils laissent en brülant une trés grande 
quantité de cendres et dégagent peu de chaleur, 4000 calories ». 

<... ils sont probablement néocomiens ». 

Terme abandonné et remplacé par «grès de base» q.v. 

Synonymies: grés à lignite, Néocomien, grés du Liban, grés 
de base. 
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MAIFOUK (Couches à Poissons et Crustacés) 
Crétacé, Cénomanien 
Voir : Hakel. 


Les Poissons, Crustacés, etc., étiquetés comme provenant de 
Maifouk, viennent en fait du gisement de Hakel, hameau qui se 
situe à 11 km à l'E.NE de Jbail, sur la route de Jbail-Aamchite- 
Lehfed. Maifouk est à 2,5 km au-delà de Hakel. Dans cette région 
n'est connu qu'un seul gisement de cette nature. 


MARJAYOUN (Marne lacustre de...) .. Néogéne continental 
Carte géologique du Liban au 1/50000, feuille Marjayoun. 


A la pointe N de la plaine du Marj, qui s'étend au pied de 
Marjayoun sur 6 km, affleurent des marnes lacustres à Hydrobia, 
formant le T'ell Dibbine. Elles reposent sur du calcaire lutétien. 

Elles rappellent le lacustre de Zahlé, Békaa centrale, qui est 
pontien. 

Terme servant simplement à désigner le lacustre de Tell Dib- 
bine. 


MARNO-CALCAIRE (Terrain...) ........... Crétacé moyen 


BorrA P.E. (1833). — Observation sur le Liban et l'Anti- 
Liban. Mém. Soc. Géol. Fr., 1, p. 141. 


Dans la suite des terrains dans la vallée du Fleuve du Chien 
(Nahr el Kelb) le plus haut est « un terrain marno-calcaire com- 
posé de plusieurs alternatives de calcaire dur, mélé de nodules 
et de lits de silex et de calcaires marneux blancs fissiles ». Il 
repose sur un terrain sableux, composé de plusieurs couches de 
grés ferrugineux.., lequel à son tour repose sur un second ter- 
rain calcaire composé de grands bancs de calcaire caverneux. 

En note infrapaginale Amy Bout assimile les trois terrains 
respectivement au terrain crétacé inférieur, au grés vert et au 
calcaire jurassique supérieur. En fait le « terrain marno-calcaire » 
désigne la suite Albien- Cénomanien- Turonien. 

Ce terme, simplement descriptif, est inusité. 


MDAIREJ (Falaise de...) .................... Crétacé, Aptien 
Voir : muraille de Blanche. 


Mdairej, poste de police sur la route de Beyrouth-Damas, 
au-dessus de Hammana. Le chemin de fer y traverse en tunnel la 
«muraille de Blanche». C’est immédiatement au-dessus que 
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DuserTRET L. (1937) a établi la coupe type de l'Aptien supérieur, 
dont la «muraille de Blanche» constitue la base. 

Le terme « muraille de Blanche » n'étant pas conforme aux 
règles de nomenclature, et celui de « falaise de Jezzine » proposé 
par DUBERTRET (1955) ne rentrant pas dans une coupe décrite, 
il est proposé de les remplacer par «falaise de Mdairej ». 

Falaise de calcaire blanc subrécifal, haute de 45 m, conte- 
nant des Heteraster oblongus Brongn. race syriaca Vautrin; tout 
au sommet, niveau pétri d'Orbitolina lenticularis Blum. 

Elle forme la base de l'Aptien supérieur et est l'un des traits 
caractéristiques de la montagne libanaise et son meilleur repére 
stratigraphique. 


MEDJEL AANNJAR (Calcaire marneux de ...) 
Paléogéne, Eocéne inférieur/moyen 


Carte géologique au 1/50000 du Liban, feuiles de Zahlé, 
Jezzine, Rachaya Nord; notice de la feuille de Marjayoun. 


Medjel Aannjar, gros village situé à proximité de la route 
Beyrouth-Damas, sur la lisiére de la Békaa, au pied de l'Anti- 
Liban (feuille Rachaya N), est construit à la limite des craies et 
marnes du Sénonien et du Paléocéne, et des premiéres couches 
marno-calcaires avec intercalations calcaires à Nummulites de 
l'Eocéne: d’où le nom de « calcaire marneux de Medjel Aannjar ». 

Mais pour la définition stratigraphique du terme, il est pré- 
férable de se reporter à la coupe de Libbaya, versant E du Jebel 
ed Dahr, Békaa S, qui a été soigneusement étudiée. Au-dessus 
des calcaires compacts turoniens suivent : 


— Sénonien : calcaires crayeux et marnes à Globotruncana 
spp., Flabellina spp., Heterohelicidae abondantes et va- 
riées; 570 m. 

— Paléocène : alternances de calcaires crayeux et de marnes; 
357 m. — Base marquée par la disparition des Globotrun- 
cana et l'apparition des Globorotalia; 

— Alabamina midwayensis Brotzen; 
— Anomalina grosserugosa Gumbel. 


— Yprésien: calcaires crayeux avec silex et glauconie, avec 
quelques bancs calcaires compacts a Nummulites; 55 m. 
— Base marquée par l'apparition de Hantkemina spp. et 
Uvigerina spp.; plus haut Robulus incisus Lys (Renouard 
G. et Lys M. inédit). Médiocre faune de Nummulites : 

— N. globulus Leym., N. guettardi d'Arch.; 

— N. gallensis B et A, Heim A.; 

— N. lucasi d'Arch.; 

— N. irregularis Desh. (rares et petites), N. subirregu- 
laris de la H. (localement abondantes). 


— Lutétien : Calcaire récifal blanc, lapiézé, monotone; 850 m. 
— N. gizehensis Forskal (d — 14-20 mm). 
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Le nom de « Calcaire marneux de Medjel Aannjar » désigne 
la partie indiquée comme yprésienne, c’est-a-dire les premieres 
couches à Nummulites, particulièrement à N. irregularis-subirre- 
gularis. L’ensemble des calcaires récifaux sus-jacents, à N. gize- 
hensis a été appelé « Calcaires du J. ed Dahr ». 

Les « caleaires marneux de Medjel Aannjar » étaient d’abord 
considérés comme lutétiens inférieurs. L’étude des microfaunes 
par les géologues pétroliers (Renouard G. et Lys M.) a conduit 
à distinguer au sommet des craies et marnes sans Nummulites 
sous-jacentes un Paléocéne et à attribuer les premières couches 
à Nummulites à l'Eocéne inférieur. 

Mais d'un lieu à un autre la limite marno-calcaire éocéne 
à calcaire compact récifal éocéne change, en sorte que les termes 
créés pour les deux formations n'ont qu'un intérét local. 


MEDJEL CHEMS (Jurassique de...) ... Jurassique supérieur 


Fraas O. (1877, p. 21), NoETLING (1887, p. 1), BLANCKENHORN 
(1890, p. 2), FREBoLD (1928, p. 183), VAUTRIN (1934), DUBERTRET L. 
(1949, p. 16; 1952, p. 18; 1960, p. 20). 


Voir: Jurassique de l'Hermon. 


MELANOPSISSTUFFE, NW de la Syrie 
Pliocéne supérieur, Quaternaire ancien 


BLANCKENHORM M. (1914). — Syrien, Arabien und Mesopo- 
tamien. Handb. reg. Geologie, V, (4), F. 17, p. 38. 


«Die ältesten Diluvialablagerungen an der Grenze gegen 
das Pliozän sind die Konglomerate, Tone usw. mit gestórten La- 
gerungsverhältnissen. In Nordsyrien am Orontes... zeichnen sie 
sich... durch reiche Fossilführung aus. Wegen des Vorherrschens 
der Gattung Melanopsis mit vielen, meist ausgestorbenen Arten 
wurden die Schichten als « Melanopsisstufe » bezeichnet. Sie ent- 
sprechen in Alter und Beschaffenheit den Dreissensia-Schichten 
Armeniens. » 

Voir aussi (1927). — Neue Beitráge zur Kenntnis des Neogens 
in Syrien und Palästina. Geol. u. Palaeont. Abh., Neue Folge, 15, 
F. 4, p. 34. 

« Als jüngere Ablagerungen sind zu betrachten die Konglo- 
merate, Kalke und Tone der Melanopsis-Stufe, die sogenannten 
« gestörten Schotter», die im Zusammenhang mit den älteren 
Faltenbewegungen des Libanon und gleichzeitigen Einbrüchen des 
Jordantals in dem eben erst geschaffenen Graben bezw. der Syn- 
klinale zur Aufhäufung kamen und dann selbst noch die letzte 
Gebirgsbewegung mitmachten. Ihre Bildungszeit ist die erste 
Hälfte des sogenannten grossen Pluvials, die... das Oberpliocän 
und unterste Diluvium, ... umfassen würde. » 

« Die Fauna setzt sich dort aus 26 Arten zusammen, nämlich : 
Unio homsensis Lea, Unio sp., Dreissensia chantrei Loc., Corbi- 
cula hebraica Bourg., Hydrobia (?) sp., Hydrobia cf. acutecarinata 
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Neum., Melanopsis minima Blanck., M. vincta Bl., M. multiformis 
Bl, binodosa Bl., bicincta Bl, unicincta Bl, laevigata Lam., 
sancta Let., lortetiana Loc., minor Bl, cylindrica Bl, crassitesta 
BL, oblonga BL, und hemimorpha Bl; Neritina orontis BL, N. 
karasuna Mouss. : 


«Die überreiche Fülle an Melanopsidenformen (16 Arten) 
und Individuen war für mich der Anlass, dem Schichtenkomplex 
den Namen Melanopsis-Stufe zu geben... ». 


La définition donnée par BLANCKENHORN est tectonique plus 
que stratigraphique et de ce fait sujette à confusion. Il n'appa- 
rait pas clairement à quelles couches elle s'applique. Le terme 
est abandonné. 


MÉTAMORPHIQUE DU BAÉR ET DU BASSIT (NW de la 
Syrie). 
CHENEvOY M. (1959). — Le substratum métamorphique des 


roches vertes dans le Baér et le Bassit (Syrie septentrionale). 
Notes Mém. Moyen-Orient, VII, p. 1-18. 


Un pays de roches vertes s'étend de Lattaquié vers le N.NE, 
entre le Jebel Ansariyeh et le Jebel Akra, sur 15-20 km de 
large. Dans sa partie centrale, dans les districts du Baér et du 
Bassit, pointe sous les roches vertes un substratum métamor- 
phique : schistes amphiboliques, calcschistes, quartzites, cipolins, 
etc. 

(p. 13) «...les transformations métamorphiques ont affecté 
l’ensemble des terrains, considérés comme anciens, qui servent 
ici de substratum aux roches vertes, et ce d’une façon homo- 
gène ». 

«..les transformations relèvent d'un phénomène de méta- 
morphisme général ». 

« L’intensité du métamorphisme général varie légèrement 
d’un secteur à l’autre. Les deux séries du Djebel Ayourane et de 
Turkmenli appartiennent indiscutablement... à la zone des mica- 
schistes inférieurs de J. June et M. Roques (1952) >. 

CHENEVOY a conclu que «tout porte à croire » que ce méta- 
morphique serait anté-silurien. — Il voulait exprimer par là 
que la formation était plus ancienne que celles de la chaîne de 
l'Amanus au NE d'Alexandrette, lesquelles ne sont pas méta- 
morphiques. Or DusERTRET (1955) avait décrit le substratum 
plissé de l'Amanus comme ordovicien. Des travaux récents de 
Dean W.T. et KRUMMENACHER R. indiquent qu'il est précambrien. 

Le métamorphique du Baér et du Bassit serait donc précam- 
brien, comme CHENEvOY M. l'avait mentionné, avec réserve certes, 
dés 1952. 

Voir: « Précambrien du Baér et du Bassit ». 
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NAAMAN CLAY-LIMESTONES > 
Crétacé, (?) Albien - (?) base du Cénomanien 


WuitrieLp R.P. (1891). — Observations on some Cretaceous 
Fossils from the Beyriit District of Syria, etc. Bull. Am. Mus. 
Nat. Hist., III, 2, p. 383. 


Niveau n° 4 de la coupe du Crétacé du Liban central donnée 
par WHITFIELD d’après les relevés du Rév. Birp W., missionnaire 
américain à Aabey. Le caractère lithologique et la mention de la 
localité Ruiset Naaman (à 6 km du S d'Aabey) donnent à penser 
qu'il s'agirait de la base du Cénomanien; mais la mention de 
Bhamdoun comme autre localité indiquerait que l'Albien est 
également inclu. 

Terme non usité. 

Niveau 3: Brown clays, Gastropod clays. 

Niveau 5: Gazelle Mt Cherts. 


NABATT (Marne lacustre de...) ...... Néogéne continental 
Carte géologique du Liban au 1/50 000, feuille Marjayoun. 


Nabatt, hameau situé à 7,5 km à l'W.SW de Rachaya el Ouadi, 
sur la route de Marjayoun (feuille Hermon). De part et d'autre, 
sur prés de 10 km de longueur, des conglomérats en partie forte- 
ment redressés, suivent le ressaut de la « faille de Hasbaya ». 
Dans ces conglomérats s'insére, prés de Nabatt, de la marne la- 
custre. Le complexe est en partie recouvert, en discordance, par 
du basalte, qui suit la vallée du Nahr Hasbani. 

La disposition suggère un âge miocéne plutôt que pliocène. 

Terme servant simplement à localiser la marne lacustre. 


NAHR EL ARAD (Tufs lacustres du...) 
Néogène continental, (?) Pliocéne 


Carte géologique au 1/50 000 de la Syrie, feuille Zebdani. 

Le Nahr el Arad est un ravin encaissé dans les conglomérats 
du Sahel Sahra, qui débouche dans l'Ouadi Barada à El Hamé 
(7 km au NW de Damas). Le nom de «tufs du Nahr el Arad » 
vise des travertins exploités comme pierre ornementale, qui se 
trouvent dans la masse des conglomérats du Sahel Sahra, c'est-à- 
dire dans le complexe supérieur du Néogène continental de la 
Damascène. 

Ils n'ont apparemment qu'une extension très limitée; le terme 
n'a done qu'un intérêt local, mais il est justifié par l'existence 
d'une exploitation. 

Voir: « Conglomérats du Sahel Sahra » ainsi que « Conglo- 
mérats et marnes de Doumar ». 
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NAHR EL ARKA (Marne lacustre du...) 
Néogène continental, Pontien 


Carte géologique au 1/50 000 du Liban, feuille de Tripoli. 


Roman F. (1940). — Listes raisonnées des faunes du Pliocéne 
et du Miocène de Syrie et du Liban. Notes Mém. Sec. Et. géol. 
Syrie et Liban, III, A. Pontique, p. 383-386, pl. IV. 


Arka, localité située à 20 km à l'E.NE de Tripoli et à 4 km à 
I'W.SW de Halba, sur le Nahr de méme nom. 

« C'est le seul point oü ait été observée la superposition, au 
Miocéne marin, d'une formation continentale, à laquelle succéde 
le Pliocéne marin, avec intercalation d'une nappe basaltique à la 
base du Pliocéne ». 

«..lhorizon lacustre en question est formé de marnes 
crayeuses et supporte une coulée basaltique prismée de 20 m de 
puissance. Au-dessus viennent des dépôts concrétionnés cal- 
caires, puis une mollasse sablo-argileuse couronnée par un banc 
calcaire. Dans ce dernier ont été recueillis de nombreuses Chla- 
mys scabrella de petite taille, Cubitostrea frondosa M. de Ser., 
Cassidaria echinophora Lin. (moule interne). Cette assise se rap- 
porte au Plaisancien ». 

«Il en résulte... que le basalte a été émis au début du Plio- 
cène et que les couches sous-jacentes sont pontiques ». 

« A cet égard, la présence de H. gualinoi, espéce à réparti- 
tion géographique trés étendue dans le Pontique, est probante. » 

Faune: Helix gualinoi Mich., Cyclostoma (Ericia) costulatum 
Zieg, var. praecostulatum Roman, Melanopsis gr. de kleini Kurr., 
Planorbes. 

Equivalent latéral vers le SW: «poudingues de Nahr el 
Barid »; ainsi que de la « marne lacustre de Zahlé » de la Békaa 
centrale. 


NAHR EL BARID (Marnes lacustres et poudingues de...) 
Néogène continental, Pontien 


Carte géologique au 1/200000 du Liban, feuille de Tripoli. 
Carte géologique au 1/50000 du Liban, feuille de Tripoli. 


Le Nahr el Barid, torrent se jetant à la mer à El Aabdé, 
12 km NE de Tripoli, recoupe transversalement la série détri- 
tique pontienne. 

«Le dépôt des calcaires vindoboniens (du J. Tirbol) est 
arrêté par une phase orogénique qui provoque l'exhaussement 
de la plateforme de Zrharta, l'érosion des plus hauts reliefs et 
le colmatage des dépressions par des dépôts continentaux et 
marins, surtout par des alluvions torrentielles et par des marnes 
lacustres. » 

«Les pentes du J. Tirbol sont d’abord ravinées. Puis se 
posent sur la surface d’érosion, des alternances de marnes blan- 
ches a lentilles sableuses, de calcaires gréseux et de conglomérats; 
ensuite des alternances de marnes chocolat et de conglomérats. 
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Ces divers conglomérats renferment des fragments brisés et roulés 
de Lamellibranches et de Gastéropodes; à certains niveaux, leurs 
galets sont aplatis comme des galets de plage La marne chocolat 
renferme des Helix». Puissance 200-800 m. 

Equivalent latéral vers le NE: « marne lacustre du Nahr el 
Arka ». 


Voir: KELLER A. (1933). — Le Miocéne du Liban. Notes Mém. 
Sec. Et. géol. Syrie et Liban. I, Coupe du Djebel Tirbol, p. 161- 
163. 


NAHR EL KELB (Calcaires du...) ...... Néogène, Helvétien 
Voir : Fleuve du Chien (Calcaires du ...). 


NAHR HASBANI (Poudingues du...) .. Néogéne continental 
Carte géologique du Liban au 1/50 000, feuille Marjayoun. 


Mention portée par erreur dans la légende de la feuille de 
Marjayoun: il n'y pas d'important développement de conglomé- 
rats néogénes dans la vallée du Nahr Hasbani (branche amont 
du Jourdain). Des conglomérats recouvrent la pointe S du Jebel 
Aarid el Hinnta, à 5 km au S d’El Khiam. Ils reposent en discor- 
dance sur le Crétacé et l'Eocéne et plongent à PE sous les nappes 
basaltiques pliocénes ou quaternaires de Rhajar. Il ne peut étre 
précisé si ces conglomérats sont miocénes ou pliocénes. 

Terme à abandonner. 


NÉOCOMIEN (Liban)... .. as Queue SAUT Pire Crétacé 


Douvizzé H. (1910). — Etudes sur les rudistes. Mém. Soc. 
Géol. Fr., n° 41, VI, Rudistes du Liban, pp. 56 et 63. 


Les relevés de coupes de ZUMOFFEN G. et ses patientes col- 
lectes de fossiles ont permis à Dovuvrrré d'établir l'échelle chrono- 
logique des divers terrains du Crétacé du Liban à très peu de 
choses près telle qu’elle est acceptée aujourd’hui. Les calcaires 
du Jurassique supérieur sont surmontés en concordance appa- 
rente par des grès siliceux non fossilifères, les grès à lignite de 
DouvinLÉ ou grès lignitiféres de ZuMorrEN (1926). Vers le haut 
ceux-ci passent à des couches argilo-sableuses et calcaires à faune 
marine aptienne. Cela explique que les grès à lignite aient été 
attribués, avec réserve, au Néocomien. 

Or, plus qu'un étage, ces grès représentent plutôt les premiers 
dépôts littoraux de la transgression crétacée; ils se sont déposés 
au fur et à mesure de la progression de la transgression et ne sont 
pas partout de même âge. Dans les environs de Beyrouth ils se 
situent sous 170 m de couches argilo-gréseuses et calcaires ap- 
tiennes inférieures; dans l’Anti-Liban ils sont aptiens. Le Néo- 
comien n’est donc plus mentionné et Dusertret (1949) a proposé 
pour ces grès le nom de grès de base, par analogie avec l'expres- 
sion conglomérat de base. 
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Synonymies: Sandsteinformation, Fmaas (1878); grès à 
lignite, Douviczé (1910); grès lignitiféres, Zumorren (1926): grès 
du Liban, DusERTRET (1949); grès de base, DuBERTRET (1955). 


NÉOGÈNE DE LA DAMASCÈNE ...... Néogène continental 
Carte géologique au 1/50 000°, feuille Zebdani (1949). 


Le Néogène de la Damascène est visible en coupe dans la 
vallée du Barada entre la retombée du flanc NW du pli du Jebel 
Kasyoun et El Hamé. 

Son substratum est constitué par l'Eocéne qui enveloppe le 
pli, et par des nappes basaltiques. 

L'Eocéne essentiellemnt crayeux, 800 m, se termine par un 
banc calcaire bréchique récifal, éocène supérieur, à Nummulites 
incrassatus de la H., Orthophragmina sp.; 20 m. Celui-ci, qui 
plonge avec 30° de pendage vers le NW, apparait discontinu dans 
le paysage, parce qu'il a été raviné et que les poudingues néo- 
gènes débordent par dessus sa tranche, jusqu'à atteindre l'Eocéne 
crayeux. — Dés la base, les poudingues contiennent d'énormes 
blocs basaltiques, à peine roulés, provenant donc du voisinage 
immédiat; la nappe dont ils proviennent doit reposer à méme 
l'Eocène. 

La coupe du Néogène révèle deux cycles: 

(1) — poudingues emboîtés dans l’Eocène avec gros blocs basal- 
tiques; 100-150 m.; 
— argiles et marne ocre rouge (carrière d’argile de la cimen- 
terie); 500 m; 
(2) — poudingues supérieurs, puissants de plusieurs centaines de 
métres, débordant 4 El Hamé sur la tranche des assises 
du cycle (1); 
— au sein de ces poudingues, gisement lenticulaire de tuf 
calcaire, exploité comme pierre ornementale au Nahr el 
Arad. 

Le cycle (1) pourrait étre pontien; équivalent aux marnes 
lacustres de Zahlé et le cycle (2) pliocéne, équivalent aux pou- 
dingues supérieurs de Zahlé. 

Voir : « Conglomérats et marnes rouges de Doumar » (cycle 1) 

et «conglomérats du Sahel Sahra », «tufs lacustres du Nahr el 
Arad » (cycle 2). Voir aussi: « marne lacustre... », « poudingue de 
Zahlé », « marne lacustre du Nahr el Arka ». 


NÉOGÈNE DU LIBAN. 


KELLER A. (1933). — Le Miocène du Liban. Notes Mém. Sec. 
Et. Géol. Syrie et Liban, I, p. 155-172, fig. 34-41. 

— Carte géologique au 1/200 000° du Liban (1953). 

— Carte géologique au 1/50 000° du Liban. 

Une phase orogénique majeure, qui s’annongait dès le Luté- 
tien, a provoqué le retrait de la mer de la Damascéne et de la 
Békaa à la fin du Paléogéne et donné au Liban et à l'Anti-Liban 
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leur dispositif structural actuel. Désormais la mer n’empiétera 
plus que sur la marge du domaine littoral actuel du Liban, tandis 
que les dépressions intérieures se couvriront de lacs et recevront 
les produits de l’érosion des jeunes reliefs. L’orogénése se pour- 
suivant pendant le Néogène, une différenciation en résulte dans 
la succession de ses sédiments. 

I. Région côtière. 

Les restes des dépôts néogènes du domaine littoral s’éten- 
dent depuis Halba, à 24 km à l'E.NE de Tripoli, jusqu'à Tyr, sur 
160 km, plus ou moins étendus, mais obéissant à un méme 
schéma stratigraphique. 

Le Burdigalien n'est connu qu'en une seule localité, à Khai- 
zarane, à 15 km au S de Saïda, sous forme d'un marno-calcaire 
en fins bancs à Lépidocyclina et Operculina complanata Detr. 

Voir: « Burdigalien (Liban) ». 

Partout ailleurs, c'est le Vindobonien qui est transgressif, sur 
une surface d'érosion entamant soit l'Eocéne, soit le Sénonien, 
voire du Crétacé plus profond comme à Beyrouth. Il débute 
communément par des poudingues et dépóts plus finement détri- 
tiques, puis suivent des calcaires massifs à Lithothamnium. 
A Khaizarane aussi il est développé ainsi. A Beyrouth seulement, 
les conglomérats sont surmontés par une épaisse formation marno- 
sableuse simplement couronnée par un banc de calcaire récifal 
vindobonien. 

La coupe du Vindobonien est particuliérement bien exposée 
dans le Jebel Tirbol, 8 km à PE de Tripoli. Mais l'ensemble le 
plus instructif du point de vue de l'évolution structurale est celui 
du Nahr el Kelb, à 10 km au NE de Beyrouth, où le Vindobonien 
doucement incliné vers la cóte, s'avance profondément dans la 
zone de la grande flexure du versant méditerranéen du Liban et 
y repose sur le tranchant des bancs calcaires cénomaniens et 
turoniens fortement redressés: la flexure préexistait donc et sa 
formation ne peut étre située qu'à la limite du Paléogéne et 
du Néogène. 

Voir: «Calcaires massifs du Jebel Tirbol», « Calcaires du 
Fleuve du Chien (Nahr el Kelb) », « Calcaires marneux de la 
colline Dimitri (Beyrouth) ». 


Dans la région de Tripoli, de Halba jusque vers Chekka, une 
série continentale pontienne surmonte les calcaires vindoboniens : 
poudingues et marnes lacustres puissants; les vallées du Nahr el 
Barid et du Nahr el Arka en donnent d'excellentes coupes. 

Voir: «marnes lacustres et poudingues du Nahr el Barid », 
« marnes lacustres du Nahr el Arka ». 


La mer revient vers le pied du haut massif du Liban au 
Plaisancien, et ses sédiments recouvrent le Pontien continental. 
Dans la région de Zrharta, 7 km au SE de Tripoli, prédomine 
une craie jaunatre grumeleuse caractérisée par Amussium cris- 
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tatum. La coupe complète est donnée par la vallée du Nahr el 
Arka : des nappes basaltiques venues du NE y alternent avec des 
marno-calcaires gréseux à A. cristatum; un banc calcaire détri- 
tique à Flabellipecten arkanus Opp., Chlamys scabrillus Lmk, etc., 
couronne la série. Dessus reposent des conglomérats et grés jaunes 
avec lentilles de tufs calcaires, redressés, qui ont été attribués au 
Villafranchien. 

Le Plaisancien a été retrouvé dans le sous-sol de la forét des 
Pins à Beyrouth, sous 9 m de grés rouge quaternaire, ainsi que 
sur la cóte à 12 km au S de Saida, également caché sous des 
dépóts quaternaires. 

Voir: « Molasse..», « Marnes sableuses de Zrharta », « Cal- 
caires marneux a Amussium cristatum Brn.», Villafranchien 
(Liban). 

II. Békaa. 

La coupe classique du Néogéne continental de la Békaa est 
donnée par le Nahr Berdaouni, à Zahlé. Contre un calcaire en 
partie à structure bréchique, à grandes Nummulites gizehensis 
(d — 30 à 50 mm), N. curvispira Menegh., N. beaumonti d'Arch et 
N. discorbina Schloth., redressé à 50-609, s'appuie, avec 30 à 350 
de pendage, un complexe continental; de bas en haut: 

— marne claire lacustre avec fins lits de lignite; Hydrobia 

extrêmement abondante, Mélanopsis, etc.; 800-900 m; 

— poudingue grossier, de méme pendage; 500-600 m. 

La marne lacustre se développe vers le NE sur 20 km, passant 
pour partie à des poudingues. 

A 25 km au SW un complexe continental semblable repose 
sur les caleaires cénomaniens. Ses niveaux à gravillons ont fourni 
des dents d'Hipparion (KaNsou M., 1961, inédit). 

Le grand lacustre de la Békaa est donc pontien, équivalent 
au Lacustre du Nahr el Arka, daté par sa position entre le Vin- 
dobonien et le Plaisancien. — Les conglomérats puissants sus- 
jacents pourraient étre pliocénes, équivalents aux conglomérats 
du Sahel Sahra de la Damascéne. 

Voir: « marne lacustre de Zahlé », « marne lacustre de Nahr 
el Arka ». 

Pour des affleurements isolés voir: « marne lacustre de 
Nabatt», «marne lacustre de Marjayoun», «poudingues de 
Kafer Roummane ». 


NÉOGÈNE DU NW SYRIEN. 
Frecu Fr. (1916). — Geologie Kleinasiens im Bereiche der 
Bagdadbahn. Z. deutsch. geol. Ges., Bd. 68, pp. 74-81. 


Duserrrer L. (1955). — Géologie des roches vertes du Nord- 
Ouest de la Syrie et du Hatay (Turquie). Notes Mém. Moyen- 
Orient, VI. Aperçu de géologie régionale, p. 35-73, avec cartes 
géologiques au 1/200 000° et au 1/500 000°. 1 

Le Néogéne du NW de la Syrie révéle évidemment la méme 
évolution tectonique que celui du Liban; mais il est plus complet, 
développé d'une facon plus spectaculaire, plus riche en fossiles. 
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La distribution de ses faciès montre également une dépendance 
de l’entourage géographique immédiat. 

Une discontinuité marque normalement le passage du Paléo- 
gène au Néogène. Le Burdigalien n’est représenté que dans la 
vallée de Nahr Aafrine, en bordure du Kurd Dagh. Ses dépôts 
marneux, chargés de paquets irréguliers de conglomérats, tantôt 
font suite sans discontinuité à la craie oligocène, tantôt ravinent 
un calcaire oligocène terminal. On ne sait pas comment ce bassin 
burdigalien du Nahr Aafrine communiquait avec la Méditerranée. 
Vraisemblablement il s'étendait vers l'E à travers le Nord Syrien, 
vers le Jebel Aabd el Aaziz et le Jebel Sindjar. 

Le Vindobonien est transgressif et établit une dernière com- 
munication entre la (Méditerranée et l'Océan Indien, par un chenal 
de 2500 km. Ses premiers dépóts sont des poudingues, puis des 
calcaires. Bientôt la montée d'un seuil dans la région d'Alep 
divise le chenal en un golfe méditerranéen, et un golfe persique. 

Dans le golfe méditerranéen, des marnes font suite aux cal- 
caires, et le cycle se termine dans la basse vallée de l'Oronte 
par une formation de gypse massif, et dans la moyenne vallée, à 
Chakhoura, prés de Derkouch, par une craie lacustre pontienne. 

Dans le Golfe Persique long de 2000 km, ouvert sur l'Océan 
Indien, le « calcaire de l'Euphrate », équivalent des calcaires vin- 
doboniens d'Alep, est surmonté par les célébres séries gypso- 
saline du Fars inférieur, et argilo-sableuse du Fars supérieur; 
ce dernier est lacustre et la découverte de dents d'Hipparion au 
Karatchok Dagh, dans lextréme NE de la Syrie, au-dessus du 
Tigre, le date pontien. 

Les mouvements pontiens ont provoqué le retrait de la mer 
de tout le NW syrien. Mais l'accentuation des contrastes de relief 
au début du Pliocéne, c'est-à-dire la montée des massifs et 
l’abaissement simultané des fossés encadrés, a permis encore un 
retour de la mer le long de certains golfes : golfe du Nahr el Kebir 
de Lattaquié, s'avançant entre le massif Alaouite et le pays des 
roches vertes jusqu'à 25 km de la cóte actuelle, et golfe de 
l'Oronte, remontant de la cóte jusqu'à l'Amouk, puis se coudant 
vers le S; sa longueur totale est de 80 km. 

Le Pliocéne marin du golfe du Nahr el Kebir se trouve au- 
jourd'hui soulevé, dans les environs de Haffé, jusqu'à la cote 
200 m; celui du golfe de l'Oronte a été porté, en face de Derkouch, 
à la cote 650 m. 

Dans le Golfe Persique, les conglomérats des Bakhtiari 
s'accumulent au pied des montagnes. 


Cette évolution tectonique a été accompagnée de volcanisme 
basaltique. Dans la vallée de l'Aafrine, un niveau basaltique situé 
à la base de l'Eocéne inférieur représente peut-étre effective- 
ment un signe précurseur, sinon un sill plus tardif. 

Car c'est au début du Vindobonien que se réveille le volca- 
nisme: des nappes basaltiques s'interstratifient, dans la région 
de Qatma et dans la vallée de l'Aafrine, dans des poudingues 
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et calcaires vindoboniens. Des basaltes de la même époque sont 
visibles sous les calcaires vindoboniens des environs d'Alep. 


Les plateaux basaltiques recouvrant les calcaires vindoboniens 
au S d'Alep, les Jebel Hass et Jebel Chbeit, sont à rapprocher 
des plateaux basaltiques se développant depuis Abou Douhour en 
direction de Hama, et au-dela, de Homs, entre le massif Alaouite 
et le Liban, jusqu'à la mer: ils sont plaisanciens, ainsi que le 
montre leur interstratification dans le Plaisancien marin bien daté, 
à Halba, au pied du massif du Liban. Les petites taches basalti- 
ques de Houssein el Bahr, à 10 km au N de Tartous et le volcan 
du Kalaat Markab, au-dessus de Banias, sont également plaisan- 
ciens. 

Les paysages volcaniques du NW Syrien sont caractérisés par 
l'absence de tous cónes: à l'exception d'un seul, implanté dans le 
lit d'une vallée actuelle à Kafroune, région de Safita (S des 
Alaouites). Il existe aussi dans le fossé du Kara Sou, des coulées 
tardives, subactuelles, d'une parfaite conservation. Le volcanisme 
s’est donc éteint au Pliocéne dans l'ensemble du NW Syrien, ce 
qui différencie cette région de la Damascéne, où l'on peut compter 
des centaines de cónes parfaitement conservés. 

Voir: « Burdigalien.. », « Vindobonien.. », « Pontien... », 
« Pliocène du NW Syrien ». 


NEPHROLEPIDINA TOURNOUERI (Niveau à petites...) 
Oligocène 


DuBERTRET L. (1933). — Le Djebel Bichri. Notes Mém. Sec. 
Et. géol. Syrie et Liban, I, p. 90-94. 

Grès glauconieux, puissant de 20 à 30 m fréquent dans les 
environs de Palmyre, et en particulier dans le Jebel Bichri occi- 
dental et central. Il repose sur la « craie à Spatangidés » et ren- 
ferme, par places, une abondante faune de petites Nephrolepidina 
tournoueri P. Lem. et R. Douv., et Operculina sp., Age Oligocène. 

Terme valable au Jebel Bichri. 

Voir : Paléogéne de la région d’Alep. 


Oo 


OPHIOLITES DU NW DE LA SYRIE. 
Voir: « Roches vertes » du NW de la Syrie. 


ORBITOLINA CONOIDEA-DISCOIDEA A. Gras (Couches à ...) 

Crétacé - Aptien 

Carte géologique au 1/200 000° du Liban, feuille de Tripoli. 

Carte géologique au 1/50 000° du Liban, feuilles de Tripoli, 
Jbaïl, Qartaba, Beyrouth, Zahlé, Saida, Jezzine, Rachaya N. 
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Désigne l'Aptien, dont les Orbitolines et Heteraster oblongus 
Brongn. race syriaca Vautrin sont les fossiles les plus communs et 
caractéristiques. Le banc le plus haut de la « muraille de Blan- 
che » est pétri d'O. lenticularis Blum., tandis que O. conoidea- 
discoidea abonde surtout dans les couches argilo-gréseuses et cal- 
caires sus-jacentes, où elle se trouve en partie toute dégagée. 

Il n’y a habituellement plus d'Orbitolines dans l'Albien, mais 
trés localement, ainsi à Qabre Chamoun, 7,5 km au SW d'Aabey, 
le « banc à Cardium » contient Orbitolina conica d'Arch. — Aux 
alentours du poste frontière syrien de Jdeïdé, route Beyrouth- 
Damas, les mémes bancs contiennent également des Orbitolines. 

Le terme est simplement indicatif, il n'est pas d'un usage 
courant. 


OSTRACÉS (Couches à ..) :................. 0. Crétacé 
base du Cénomanien 


DouviL.LÉ H. (1910). — Etudes sur les Rudistes. Mém. Soc. 
Géol. Fr., n° 41; VI, Rudistes du Liban, p. 52-75, pl. I, IV-VI. 


Ces couches à Exogyra africana, E. flabellata, E. luynesi, 
Alectryonia cf. carinata, Pycnodonta vesiculosa, Vola dutrugei 
constituent avec le niveau à Radiolites sus-jacent une seule unité 
stratigraphique. 

Elles reposent sur les « Couches à Gastéropodes », dont les 
plus hautes sont les couches à Knemiceras syriacum, que Dou- 
VILLE classe dans le Vraconnien. Au-dessus du niveau a Radiolites 
suivent les marnes à Ammonites du Turonien inférieur. Les 
« couches a Ostracés» et le «niveau à Radiolites > constituent 
ainsi la partie inférieure, cénomanienne, des calcaires du Crétacé 
moyen du Liban. 

Sans signification précise, le terme de « couches à Ostracés » 
est resté inusité. 


OUADI EL QARN (Marnes jaunes de l'...) 
Jurassique supérieur 


Carte géologique au 1/50000° du Liban, feuille de Rayak 
(1949) et notice explicative de la feuille de Zebdani, p. 18. 

A la sortie de la plaine de Jdeidé (poste frontiére syrien), la 
route de Damas suit les gorges de l'Ouadi el Qarn. A la sortie des 
gorges, à main droite, affleurent des marnes qui représentent la 
partie supérieure des « marnes de Medjel Chems ». Elles sont 
riches en Coraux, Stromatopores, Brachiopodes, etc... qui carac- 
térisent le Lusitanien. Le terme se rapporte à ce gisement parti- 
culier. 

Voir: Jurassique de l'Anti-Liban. 
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PALAGONITES (Jebel Seiss, Syrie) ........... Quaternaire 


Doss B. (1886). — Die basaltischen Laven und Tuffe der 
Provinz Haurân und vom Diret-Tulül in Syrien. Tschermaks 
min. u. petr. Mitt., VII, 4, p. 64-73. 


Le J. Seiss est un puissant cratére basaltique situé à 100 km 
à l'ESE de Damas en bordure des nappes laviques du Diret et 
Touloul. La palagonite se trouve au centre du cratére; un puits 
est creusé dedans. 

La fraicheur de conservation de l'appareil conduit à le 
classer dans le Quaternaire. 


PALÉOCÉNE (Liban). 

Carte géologique au 1/50 000° du Liban, notices des feuilles 
Zahlé, Rachaya Nord, Tyr-Nabatiyé, Marjayoun. 

L'étude des microfaunes des sédiments crayeux et marneux 
introduite par les géologues pétroliers, a conduit à distinguer 
entre la craie sénonienne et les couches à Nummulites une forma- 
tion paléocéne, habituellement plus marneuse que la craie sé- 
nonienne et caractérisée par Alabamina midwayensis Brotzen et 
Anomalina grosserugosa Gümbel (RENovaRp G. et Lys M. inédit). 

Aucune étude systématique n'a été entreprise de ce Paléo- 
céne et rien ne peut étre dit sur sa distribution ou sur une éro- 
sion au moins partielle avant le dépót des couches sus-jacentes, 
marno-calcaires avec intercalation de bancs à Nummulites spp. 
dont N. irregularis d'Arch., classées dans l'Eocéne inférieur. 

Voir: « Calcaire marneux de Medjel Aannjar » et « Calcaire 
du Jebel ed Dahr », coupe du versant E du Jebel ed Dahr au- 
dessus de Libbaya. 


PALÉOGÈNE DE LA RÉGION D'ALEP. 

DuBERTRET L. (1933). — Le Djebel Bichri. Notes Mém. Sec. 
Et. géol. Syrie et Liban, I, p. 75-99, fig. 17-24, 1 dépliant. 

VaurRIN H. (1933). — Les Echinides burdigaliens de la zone 
désertique syrienne. Ibid., p. 109-115, pl. XI-XII. 

KELLER A. (1933). — Sur quelques Pectinidés de la zone dé- 
sertique syrienne. Ibid., p. 117-120, pl. I. 

Davi» E, Mie (1933). — Les grands (reg Sema es miocènes 
de la zone désertique syrienne. Ibid., p. 121-139, fig. 26-30, pl. 
VIII-X. 

Doncteux L., DUBERTRET L., VAUTRIN H. (1936). — L’Oligo- 
céne et le Burdigalien du désert de Syrie. C.R. Acad. Sci. Fr., 202, 
p. 2165. 
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Un paysage crayeux, paléogène, s'étend d’Alep vers l'Est jus- 
qu’à l’Euphrate, ainsi que vers le SE et le S. Sa stratigraphie ne 
peut être établie qu’à l’aide des microforaminifères. 


A 200 km au SE d'Alep, dans le « Jebel Bichri », le Paléo- 
gène se termine de façon particulière, par des niveaux sableux 
à Lépidocyclines. 

Coupe au Tel el Zouéhé, au N de la piste Palmyre-Soukhné- 
Deir ez-Zor (20 km à PE de Soukhné) : 

a) calcaire crayeux sans faune, passant vers le haut à des 
marnes; 60 m. 

b) marnes vertes à Chlamys deleta Mich.; 20 m. 

c) calcaire marneux et sablonneux à Nummulites bouillei de 
la H., N. tournoueri de la H., N. vascus Jol. et Leym., Operculina 
complanata Defr., Schizaster parkinsoni Defr., Chlamys deleta; 
7 m. 

d) grès bariolés, sans faune; 25 m. 

e) craie à abondantes Eulepidina elephantima M. Ch., E. dila- 
tata Mich., E. raulini P.Lem. et R. Douv., Nephrolepidina tour- 
noueri P.Lem. et R. Douv., N. marginata Mich., Heterostegina 
praecursor Tan., H. costata d'Orb., Cycloclypeus sp., Operculina 
complanata et var. zitteli Silv., Amphistegina lessoni d'Orb., Tex- 
tilaires; 5-7 m. — Latéralement cette craie sableuse passe à une 
bréche calcaire contenant en outre Scutella sp., Brissoides meli- 
tensis Wright, Ostrea virleti Desh., Pecten arcuatus Brocchi. 

f) grés bariolés sans faune (?); 50 m. 


Le calcaire crayeux a) est l'équivalent du « niveau à Spatan- 
gidés » de L. DusERTRET (1933), qui en d'autres localités a fourni 
Schizaster rimosus Desor, Euspatangus ghiavanensis Gauth., Lin- 
thia bisulcata Gauth., Terebratula sp., Operculina sp., Globigerina 
rubra, G. bulloides; il est éocéne supérieur - oligocène inférieur. 

La marne verte b) a pour équivalent latéral le « niveau 
(gréseux) à petites Nephrolepidina tournoueri », Eulepidina dila- 
tata et Operculina sp. 

Le calcaire marneux et sablonneux c) est l'équivalent du 
«niveau à Schizaster parkinsoni», qui en d'autres localités a 
fourni d'abondantes Echinides: Lovenia gauthieri Cottreau, 
Brissopsis (Kleinia Gray) crescenticus Wright var. syriaca Vau- 
trin, Brissoides melitensis Gregory, Opissaster scillae Wright; 
Pericosmus agassizi Sismonda, Schizaster parkinsoni Defr. et 
Chlamys deleta Mich. 

« De la description des espèces ressort une profonde analogie 
entre le niveau à Echinides de la zone désertique syrienne et le 
Globigerina limestone de l’île de Malte. La plupart des espèces 
étudiées sont communes aux deux faunes. Quant à la variété 
créée pour Brissopsis crescenticus, c'est encore à une forme typi- 
edo Burdigalien de Malte qu'elle se réfère » (VAUTRIN, 1937, 
p. : 

DUBERTRET avait en conséquence classé le «niveau à Schi- 
zaster parkinsoni » comme burdigalien. Mais, la découverte ulté- 
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rieure de Nummulites, et l'identification comme Chlamys deleta 
du Pecten originellement déterminé comme Chlamys opercularis 
Lmk, ont établi un âge oligocène, stampien. 

Les grès susjacents avec leur intercalation crayeuse, niveaux 
d-f, constituaient le « niveau à Eulepidina elephantina » de Du- 
bertret. Ils représentent l'Aquitanien. 

Le Burdigalien n'est finalement pas représenté au Jebel 
Bichri et c'est la formation des Lower Fars qui est transgressive 
à Chaaffa, sur l'Aquitanien. 

La nomenclature utilisée par DUBERTRET L. et VAUTRIN H. est 
valable dans le Jebel Bichri, mais là seulement. 

Remarque: Les grés du Jebel Bichri sont imprégnés de bi- 
tume en plusieurs lieux et à des niveaux divers. La plus impor- 
tante imprégnation se situe à Ouadi Kir (— vallée du bitume), 
sur le versant N, dans des intercalations gréseuses du « niveau 
à Schizaster parkinsoni ». 


PALÉOGÈNE DE LA DAMASCÈNE. 

DUBERTRET L. et R., Doncreux L., VAUTRIN H. (1938). — Sur 
le Nummulitique du versant oriental de l'Anti-Liban. C.R. Acad. 
Sci. Fr., 207, p. 1230. 

Carte géologique au 1/200 000 du Liban et notice explicative 
(1955). 

Carte géologique au 1/50000 de la Syrie, feuille Zebdani 
(1949). 

Le Nummulitique est typiquement développé dans la Damas- 
céne. 


1) En bordure S de l'Hermon ne sont connus que des cal- 
caires éocénes moyens; de bas en haut: 

— Lutétien inférieur: calcaire à 
— Nummulites atacicus Leym.; N. subatacicus Douv.; 
— N. gallensis A. Heim; 
— N. irregularis Desh., N. subirregularis de la H.; 
— N. globulus Leym., N. guettardi d'Arch.; 
— Alveolina violae A et B Checchia Rispoli, 

Orthophragmines. 

— Lutétien supérieur: calcaire à 
— N. gizehensis Forskal, N. curvispira Menegh.; 
— N. beaumonti d'Arch., N. subbeawmonti de la H.; 
— N. discorbina Schloth., N. subdiscorbina de la H.; 
— N. globulus-guettardi; 
— Alveolina oblonga d'Orb., A. subpyrenaica Leym. 


2) Une coupe allant du flanc NW du Dj. Kasyoun (NW de 
Damas), le long de la vallée du Barada, montre le passage latéral 
d'un Eocéne essentiellement crayeux, de haute mer, à un Eocéne 
calcaire, déposé à proximité du rivage. 

1) Sénonien-Paléocéne : 
marnes à Globigérines comportant un épais banc de silice 
pulvérulente; 500 m. 
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2) Yprésien-Lutétien : 
premier banc calcaire avec rognons de silex; 15 m. 
— N. irregularis, subirregularis; 
— N. globulus-guettardi, N. gallensis B et A; 
— N. atacicus, Operculina ammonea Leym. 
craie à Globigérines; 300 m. 
deuxiéme banc calcaire; 20 m. 
— N. irregularis, N. gizehensis (d = 20 mm); 
— Heterostegina sp., Lithothamnium. 
craie à Globigérines; 450 m. 
alternances de craie et de bancs calcaires tendres; 20 m. 
— N. gizehensis (d = 60 mm). 
3) Eocéne supérieur : 
gros banc de calcaire marmoréen bréchique, raviné par le 
Néogéne continental; 20 m. 
— N. incrassatus B et A de la H., Orthophragmines. 


Puissance totale de l'Eocéne 800 m. 

(L. Koper, 1915, avait interprété cette succession comme un 
pli couché). Contre le Nummulitique et le ravinant, s'appuie le 
Néogéne continental: marnes lacustres et poudingues grossiers. 

A Ain Figeh, la base de l'Eocéne est marno-calcaire et com- 
porte de nombreux fins bancs de calcaire et de silex; la partie 
supérieure forme d'épais bancs calcaires, dont certains pétris de 
Nummulites et de Lithothamnium. L’Eocéne supérieur n'est pas 
connu. 


3) Au pied du Dj. Abou-el-Aata (à 30 km au NE de Damas) 
et au-delà à Taouani, Maaloula, le faciès crayeux monte jusqu'au 
sommet de l'Eocéne et c'est une falaise calcaire oligocéne qui 
couronne le Nummulitique. 

L'Eocéne supérieur est caractérisé par: 

— N. incrassatus B et A, N. vascus var. incrassata de la H.; 
— N. fabiani A. Prever, N. chavannesi de la H.; 

— Operculina cf. ammonea Leym., O. cf. complanata Defr.; 
— O. alpina Douv. 


L’Oligocéne est un calcaire saccharoide, véritable récif à Poly- 
piers avec rares N. intermedius d'Arch. et N. fichteli Mich. 

Ainsi on assiste, dans la Damascéne, au retrait progressif de 
la mer du pied de l'Hermon en direction du désert et à la sub- 
stitution, au faciés crayeux de haute mer, d'un faciés récifal 
immédiatement avant l'émersion. L'Anti-Liban s'élevait done 
doucement pendant le Nummulitique. 


PALÉOGÈNE DU LIBAN. 


DuBERTRET L. et R. (1940). — Sur l'existence d'un golfe sur 
: Békaa Sud (Liban) au Lutétien. C.R. Acad. Sci. Fr., 210, p. 574- 
16. 
Carte géologique du Liban au 1/200000 (1955). 
Carte géologique du Liban au 1/50000, feuilles de Batroun, 
Tripoli, Saida, Tyr Nabatiyé, Zahlé, Rachaya N, Marjayoun. 
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I. Régions côtières. 

Le Paléogéne, représenté seulement par le Paléocène et l'Eo- 
céne inférieur et moyen y a été peu étudié. 

(a) Au-dessus de Chekka, en direction de Fih, la craie séno- 
nienne à Globotruncana spp. est surmontée par une marne 
crayeuse tendre à nombreux fins lits de silex clair, souvent à 
patine jaune doré, de l'Eocéne inférieur; 145 m: 

— Globorotalia cf. crassaformis Galloway et Wissler; 

— Globorotalia cf. velascoensis Cushman; 

— Cristellaria calcar L. var. cultrata Montfort; 

— Globigerina cf. triloculinoides Plummer; 

— Cibicides cf. americanus Cushman; 

— Débris d'Echinides et de Poissons. 
Dessus suit en légére discordance, le calcaire miocéne. 
Voir: « marne blanches de Chekka ». 


(b) Au Liban Sud, le développement du Paléogène révèle un 
substratum en voie d'évolution et l'existence de reliefs émergés 
à l'emplacement du haut massif actuel. — Le Paléogène est dis- 
cordant, dans l'ensemble, sur le Crétacé. Ses couches sont d'un 
faciés crayeux de pleine mer sur la cóte et passant latéralement 
à des faciés calcaires subrécifaux, littoraux, dans les environs 
de Nabatiyé. 

Dans les environs de Saida, la coupe, à partir de la craie 
sénonienne est la suivante : 

Yprésien : 

— marno-calcaire à fins lits de silex blonds et très rares 

Nummulites (c'est la formation de Fih); 

— calcaire tendre à gros rognons ovoides de silex, très carac- 
téristiques (grand diamètre jusqu’à 1 m), pétri de N. pla- 
nulatus Lmk, N. irregularis Desh. 

Lutétien : 

— marne crayeuse claire; vers le haut une intercalation 
lenticulaire de calcaire à grandes N. gizehensis Forskal 
(d = 60mm). 

Le Lutétien supérieur est donc inclu dans cette marne 
crayeuse, mais l'Eocéne supérieur ou l'Oligocéne n'ont pas été 
identifiés. La puissance totale de l'Eocéne de Saida est de l'ordre 
de 200 m. 

Au-delà de la voûte calcaire cénomanienne-turonienne S.SW- 
N.NE, à partir de Habbouch, les couches équivalentes aux marnes 
crayeuses de la cóte sont calcaires. 


II. Békaa. 
Le Paléogène de la Békaa montre la méme diversité. 


(a) Une coupe d'amont en aval, le long du Nahr Berdaouni 


(au-dessus de Zahlé) donne: 
Sénonien: calcaire crayeux blanc, écrasé, en contact faillé 
avec le calcaire cénomanien. 
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Yprésien-Lutétien : 


— brèche à gros blocs calcaires à petites Nummulites non 
caractéristiques noyés dans une marne localement fort 
glauconieuse; 70 m. 

— N. globulus-guettardi, N. lucasi d’Arch., 


N. subirregularis. 


— alternances de marno-calcaire et de fins bancs calcaires 
avec les mêmes Nummulites; 300 m. 

Lutétien supérieur : calcaire franc, récifal, blanc et brèche à 
gros éléments du même calcaire; 100 m. Certains bancs 
sont pétris de N. gizehensis (d — 30 à 50 mm) et de 
N. curvispira; plus rares sont N. beaumonti et N. discor- 
dina. 


(b) Le J. ed Dahr, dans la Békaa Sud donne une coupe fort 

différente : 

Sénonien : calcaire crayeux et marnes à Globotruncana spp., 
Flabellina sp., Heterohelicidae abondantes et trés variées, 
etc... 

Paléocène : alternances de calcaires crayeux et de marnes; 
357 m. Alabamina midwayensis Brotzen, Anomalina gros- 
serugosa Gumbel. 

Yprésien : marno-calcaire compact à silex et glauconie, avec 
quelques bancs calcaires compacts; 55 m. 

Base marquée par l’apparition de Hantkenina spp.; plus 
haut Robulus incisus Lys. 

Dans les bancs calcaires : 

— N, globulus-guettardi; 

— N. gallensis B. & A.; 

— N. lucasi; 

— N. irregularis, rare et petite - N. subirregularis, 

abondante. 


Lutétien : calcaire récifal blanc, monotone, lapiézé; 850 m. 


A la base, rares N. subirregularis; abondantes N. irregularis. 
Plus haut se mêlent à N. irregularis, typique à spire irrégulière- 
ment lâche et cloisons fortement, mais irrégulièrement couchées, 
des formes dont les derniers tours ont une spire serrée, des cloi- 
sons moins couchées et plus régulièrement disposées, l'enroule- 
ment se rapprochant de celui de N. gizehensis. Au fur et à me- 
sure de la succession des bancs, lenroulement type gizehensis 
gagne sur celui type irregularis et finalement s'établit, au som- 


met des calcaires, une N. gizehensis typique quoique petite 
(d — 14-20 mm). 


Cette coupe est incomplète, les grandes N. gizehensis, que 
l'on trouve ailleurs dans la Bekaa, n'y apparaissant pas. 


Le pullulement d'une unique espèce de Nummulites dans le 
calcaire lutétien fait penser à un golfe s’avançant entre deux îles 


NEC 
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occupant les emplacements des massifs du Liban et de l'Anti- 
Liban. La puissance du calcaire subrécifal lutétien, voisine de 
1000 m, paraît indiquer une subsidence continue. 


Voir: « Paléocène (Liban) », « calcaire marneux de Medjel 
Aannjar », « calcaire du Jebel ed Dahr ». 


PALEOGENE DU NW SYRIEN. 


DuBErTRET L. (1937). — L’Eocéne du Nord-Ouest de la Syrie. 
Notes Mém. Sec. Et. géol. Syrie et Liban, II, p. 75-85. 


Doncieux L. (1937). — Les Foraminiféres éocénes de la Syrie 
septentrionale. Ibid., p. 207-226, pl. XII. 


DusEnTRET L. (1955). — Géologie des roches vertes du Nord- 
Ouest de la Syrie et du Hatay (Turquie). Notes Mém. Moyen- 
Orient, VI, Le Nummulitique, p. 54-58. 

Le dévelopement stratigraphique du Paléogéne du NW syrien 
rappelle celui du Liban et de la Damascéne. Sur les flancs du 
massif Alaouite et du Jebel Zawiyé (son vis-a-vis à l'E du fossé 
du Ghab), des calcaires subrécifaux éocénes moyens reposent en 
discordance sur un substratum érodé, tandis que l'Eocéne supé- 
rieur et l'Oligocéne ne sont pas représentés. — A distance des 
massifs actuels, en bordure SE du Kurd Dagh, dans la vallée de 
l’Aafrine, le Paléogéne marneux et crayeux, puissant, fait suite 
sans lacune au Sénonien et se poursuit en continuité jusqu’a 
l'Oligocéne, voire jusqu'au Burdigalien. 


Eocène moyen du versant NW du Massif Alaouite. 


Comme il vient d'étre précisé, l'Eocéne moyen y est trans- 
gressif sur un substratum érodé; sur de la craie sénonienne fort 
réduite; il est calcaire, pétri de Nummulites. 

Les calcaires de Khan el Djoz, route Lattaquié-Alep (36 km 
au NE de Lattaquié) sont lutétiens inférieurs. 

— N. atacicus Leym. - N. subatacicus H. Douv.; 

— N. globulus Leym. - N. guettardi d'Arch.; 

— N. irregularis Deshayes - N. subirregularis de la Harpe; 

— N. gallensis B et A A. Heim. 


Ceux de Beit Zekra à proximité des carriéres d'asphaltes de 
Kfarié sont lutétiens supérieurs (32 km au N de Lattaquié) : 

— N. beaumonti d'Arch. - N. sub-beaumonti de la Harpe; 

— N. discorbina Schloth; 

— N. subdiscorbina de la Harpe; 

— N. gallensis B et A A. Heim; 

— N. millecaput Boubée - N. helvetica Kaufmann; 

— N. lucasi d'Arch.; 

— N. uroniensis B et A (de la Harpe) A. Heim; 

— N. aturicus Joly et Leym.; 

— Assilina subspira de la Harpe; 

— Pygorhyncus (Rhyncholampas) cf. desori d'Arch. 
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Au-dessus de ce dernier gisement un petit lambeau calcaire 
marneux surmonté par le Miocène contient des Nummulites rap- 
pelant celles de l'Eocéne supérieur de Seyhkóyü (Kossir, Hatay). 


Au Jebel Zawiyé, le calcaire lutétien, toujours discordant, 
déborde jusque sur les calcaires cénomaniens-turoniens. 


Le Nummulitique marneux apparait à l'extréme pointe N du 
Jebel Alaouite, au S du Nahr el Abiad, puis dans la vallée de 
lOronte, au cœur méme du dôme de Hamman Cheikh Aissa, 
enfin au-delà, dans le Jebel Douélé et sur le bord N du Jebel 
Aala, au-dessus de Yeni Séhir. Dans les deux derniers massifs, 
le faciés franchement calcaire, donnant le paysage gris et karsti- 
que, monte cependant plus haut dans le Lutétien : c'est dans un 
calcaire franc qu'ont été trouvées, au Jebel Douélé, N. gizehensis 
et N. millecaput, cette derniére grande comme une assiette 
(d = 15 cm). 


Bordure S-E du Kurd Dagh, vallée de l'Aafrine. 


Sur le bord S du Kurd Dagh crétacé, le long de la route 
Qatma-Bulbul, le Sénonien passe insensiblement à l'Eocéne et 
une série continue de marnes méne jusqu'à l'Oligocéne : 

Paléocéne : 

— marnes gris-bleu de la vallée de l'Aafrine, 700 m 
(groupées sur la feuille d'Antioche avec le Sénonien). 

Eocéne inférieur, moyen et supérieur : 

— banc calcaire à Nummulites irregularis Desh., Alvéo- 
lines, etc.; 20 m. 
— marnes crayeuses blanches, monotones; 1200 m. 

Oligocéne : 

— calcaire crayeux, calcaire à Nummulites et Lépidocy- 
clines; 20 m. 


La puissance totale de la série est de l'ordre de 2000 m. 

Cette série se poursuit réguliérement vers le SW. A 7 km 
au-delà de la route Aafrine-Radjou, elle est presque compléte- 
ment redressée à la verticale. Le banc éocéne inférieur est 
reconnaissable à ses Alvéolines. A 1 km de distance, stratigraphi- 
quement à 1 000 m au-dessus, un autre banc calcaire, lenticulaire, 
est intercalé verticalement dans la marne crayeuse, il est pétri 
de grandes N. gizehensis Forskal, donc d'âge lutétien supérieur. 
A proximité au-dessus, sous le village de Khalil Kolko, la série 
se termine par une dalle calcaire oligocéne, horizontale. 

Les marnes nummulitiques ont leur maximum de développe- 
ment dans la pointe S du Kurd Dagh; elles y constituent deux 
larges voütes séparées par un synclinal en V. Au contact de la 
voüte septentrionale et du Kurd Dagh crétacé, toutes traces de 
calcaires nummulitiques ont disparu. Par contre, au cœur de la 
voûte méridionale, à Achkáne Charqi, se dégage un noyau cal- 
caire lutétien supérieur, et au-dessous de celui-ci, quelques ravins 
profonds ont mis à nu de la marne sénonienne. 
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La succession est la suivante : 

— marne blanche sénonienne; 50 m.; 

— poudingue calcaire polygénique; quelques m.; 

— calcaire compact à N. gizehensis; environ 150 m.; 

— marne blanche éocène supérieure et oligocène, envelop- 

pant le noyau calcaire. 

La discordance du Lutétien supérieur sur le Sénonien et 
l'apparition du faciès calcaire prouvent que le pli d'Achkáne 
Charqi existait dés l'Eocéne, qu'il émergeait d'abord et qu'il a 
constitué ensuite un haut-fond. 


PECTEN CAPRICORNUS Noetling (Zone des...) 
Jurassique : Lusitanien 


NoETLING Fr. (1887). — Der Jura am Hermon, p. 6. 
Voir: Jurassique de l'Hermon. 


PHOSPHATES) (Syrie) + 59 UTI. JNENO, 233 LEER eS Crétacé 
Sénonien 
Cayeux L. (1935). — Constitution des phosphates sénoniens 


de Syrie. C.R. Acad. Sci. Fr., 200, p. 1553. 


Gisements: dóme de Soukhné, au NE de Palmyre; Jebel 
Cheikh Ibrahim, au N de Soukhné; flanc méridional du J. Getbar 
au NW de Palmyre, etc... 

«D'une maniére générale, les éléments phosphatés se pré- 
sentent sous la forme de grains arrondis ou non, de taille varia- 
ble, indifférenciés et amorphes dans toute leur épaisseur, engen- 
drés par épigénie de matériaux calcaires, ainsi qu'en témoignent 
de nombreuses inclusions à contours rongés. » 

«La gangue est tour à tour crayeuse, transformée en calcite, 
ou en voie d'épigénie par le phosphate de chaux, voire méme sili- 
cifiée. Jamais la substitution du phosphate au calcaire n'est 
poussée trés loin, et la presque totalité de cette substance est 
liée à la présence des grains. » 

«..il existe deux temps de formation; le premier correspon- 
dant à la mise en place des grains phosphatés et le second à une 
amorce de la phosphatisation de la gangue. » 

Voir: Cayeux L. (1939). — Les phosphates de chaux sédi- 
mentaires de la France. Sce. Carte géol. Fr., Ministère des Tra- 
vaux Publics. Phosphates de Syrie, p. 283-293, pl. XI-XII. 


PILEOLUS OLIPHANTI Noetling (Stufe des ...) 
Crétacé : Cénomanien 

NozrLiNG Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 
p. 843. 

Voir: Radiolitenkalke NOETLING. 

M” G. DELPEY décrit 2 espèces de Pileolus provenant de la 
base du Cénomanien des environs d'Aabey: P. sphaerulitum 
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Blanck. et P. gollmeri n. sp. (Notes et Mém. Syrie, Liban, t. III, 
p. 42-45). 


PLÉISTOCÈNE ALAOUITE. 


DUBERTRET L., VAUTRIN H. et KELLER A. (1937). — Stratigra- 
phie du Pliocène et du Quaternaire de la région de Lattaquié. 
Notes Mém. Sec. Et. Géol. Syrie et Liban, II, p. 98-110. 


DusERTRET L. (1945, 1958). — Carte géologique au 1/50 000° 
de la Syrie, feuille de Tartous, avec notice explicative de 12 p. 


Le Massif Alaouite est moins élevé que le Liban, ses versants 
sont doux et la côte favorable à un étalement des dépôts en 
paliers d’érosion quaternaires; mais aucune étude systématique 
n’a encore été entreprise. 

Les dépôts quaternaires sont particulièrement bien dévelop- 
pés en contrebas de la « baie pliocène du Nahr el Kebir Nord ». 
Les ravins qui les coupent montrent l’indentation d'anciennes 
alluvions fluviatiles dans des grès et conglomérats de plage. 

Au S de Tartous, le versant calcaire cénomanien-turonien en 
pente très douce vers le SW, montre de larges paliers d’érosion 
jonchés de billes et galets de silex meubles, aux environs de la 
la cote 60 m. Des industries lithiques de type levalloisien jon- 
chent le calcaire jusque vers la courbe de niveau 35 m. Plus bas 
s'étendent des alluvions et grès quaternaires, où ne se trouvent 
que de rares gisements, très localisés, d’industries moustériennes. 

Le Quaternaire Alaouite mérite une étude détaillée. 


PLÉISTOCÈNE DU LIBAN. 


DuBERTRET L. (1945). — Géologie du site de Beyrouth, avec 
carte géologique au 1/20 000°; notice explicative de 56 p., 8 fig. 
8 pl. 

WETZEL R. et HALLER J. (1945-48). — Le Quaternaire côtier 
de la région de Tripoli (Liban). Notes Mém. (Syrie et Liban), IV, 
p. 1-48, 32 fig., 2 pl. 

HaLLER J. (1945-48). — Aperçu sur la préhistoire de la Syrie 
et du Liban en 1945. Ibid., p. 49-58. 


FLeiscH H. (1962). — La côte libanaise au Pléistocène ancien 
et moyen. Quaternaria, VI, Roma, p. 497-524, 7 fig., 3 pl. 


La stratigraphie du Pléistocène du Liban est jusqu'ici essen- 
tiellement fondée sur la tectonique. 

Du Villafranchien (inf.) a été signalé à 21 km à l'E.NE de Tri- 
poli, à Arka. C'est une formation continentale formée de conglo- 
mérats et grés jaunes emballant des tufs calcaires à empreintes 
de feuilles, qui repose sur le Plaisancien marin et, comme celui-ci 
est fortement redressée. 

Les éléments postérieurs n'ont plus été déformés; ils consis- 
tent en restes de plages surélevées, distribuées tout le long des 
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côtes libanaises; poudingues, brèches et grès «ramleh ». Du fait 
de la combinaison du mouvement ascensionnel des terres et des 
fluctuations du niveau de la mer, les maxima successifs des ni- 
veaux marins se sont inscrits sur la côte à des altitudes étagées 
depuis la cote 100 m jusqu’au niveau marin actuel. Une corréla- 
tion a été établie entre les fluctuations du niveau de la mer et des 
alternances de périodes pluviales et interpluviales, ainsi qu'avec 
les industries lithiques. 


Niveaux : 
| Etages T Soie Industries 
E 0 Néolithique 
Flandrien Sas es I UPDNG: 
2 3-4m Mésolithique 
i Régression 
marquée 7 4 Pluvial 
Aurignacien 
Tyrrhénien Moustérien 
(Couches à 6m — —— | —————-—— | Levalloisien 
Strombus 
bubonius 
15m ——— Acheuléen final 
= ———— — ———— e Pluvial 
xe 385m ————| ————— 
o | Milazzien Acheuléen 
H 45m — | —__—_—_—— 
My - Chelléen 
égression s 
2 terra rossa — 012 Pluvial 
Sicilien 60m Inter Pluvial 
Villafranchien 1* Pluvial 
supérieur 
Villafranchien 
inférieur — 
Calabrien 90-100 m 
PLIOCENE DU NW DE LA SYRIE .......... Néogéne marin 


DusERTRET L., VAUTRIN H. et KELLER A. (1937). — Stratigra- 
phie du Pliocène et du Quaternaire de la région de Lattaquié. 
Notes Mém. Sec. Et. géol. Syrie et Liban, II, p. 98-110. 


Roman F. (1940). — Listes raisonnées des faunes du Pliocéne 
et du Miocéne de Syrie et du Liban. Ibid., III. Faunes pliocènes, 
p. 353-381, pl. I-III; voir fig. 2. 

L’orographie était trop avancée au Pliocéne, trop proche de 
lorographie actuelle, pour que la mer ait pu se répandre large- 
ment dans le domaine terrestre actuel. Ses dépóts sont restreints, 
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dans le NW de la Syrie, à la côte et à deux golfes : l’un à Latta- 
quié, s’avancant entre le massif Alaouite et le pays des roches 
vertes jusqu’à 25 km de la côte, l’autre remontant le cours infé- 
rieur de l'Oronte jusqu'en face de Derkouch, soit de 80 km. 


A) Cóte Alaouite; volcanisme plaisancien. 


A Houssein el Bahr, 10 km au N de Tartous, un dépót marno- 
sableux à faune plaisancienne surmonte en discordance le cal- 
caire cénomanien-turonien du cóté montagne, la craie sénonienne 
plus bas. Une nappe basaltique, dont le plateau de Saouda est 
le principal reste, s'indente dans le Plaisancien et se trouve ainsi 
datée. 

A 20 km plus au N, au-dessus de Banias, les projections du 
«volcan du Kalaat Markab », sont coiffées par un lambeau de 
marne sableuse à Strombus coronatus Defr. 

Le grand appareil du Markab et la nappe de Saouda faisaient 
partie d'un vaste champ basaltique qui enveloppait au S le 
massif Alaouite, et dont les basaltes de la trouée Tripoli-Homs 
sont le plus important témoin. Au pied du Liban, à Halba, ceux-ci 
s'interstratifient également dans le Plaisancien (Voir: « basaltes 
du NW de la Syrie). 


B) Golfe plaisancien de Lattaquié. 


Le Miocéne marneux du couloir du Nahr el Kebir N se ter- 
mine par du gypse massif en gros cristaux (comme dans la basse 
vallée de l'Oronte). Le Plaisancien, transgressif, est représenté 
par une suite monotone de marnes argileuses gris bleu et de ni- 
veaux sableux, fossiliféres particuliérement dans les niveaux sa- 
bleux. Les strates sont subhorizontales. 

Le domaine de ce Plaisancien s'éléve depuis les larges plaines 
quaternaires, cote 35 m, jusqu'à 195 m. Le sable devient plus 
abondant vers le haut et, à 195 m, est coiffé par un conglomérat 
grossier, supposé villafranchien. 

«La faune des sables supérieurs est peu différente de celle 
des argiles de la base. A noter dans ces assises l'abondance de 
Fusus longiroster Br., des Conus de grande taille se rapportant 
surtout à Conus mercati Brug. et C. ponderosus Br. Ils sont fré- 
quents à l'O. de Babanna et associés à Malea orbiculata Br. » 

« Bathytoma cataphracta Br. en grands exemplaires, très ty- 
piques, existe prés de Haffé. Les Turritellidés sont peu abondants, 
il en est de méme des Pleurotomidés. » 

« Les Lamellibranches sont relativement peu fréquents; à no- 


ter Megaxinus ellipticus (Haffé), rares Arca diluvii Lmk., Denti- - 


lucina orbicularis Desh. Ils sont au contraire abondants dans les 
argiles inférieures et forment la partie dominante de la faune; les 
Corbula gibba Olivi, Ventricola multilamella Lmk., Dentilucina 
orbicularis Desh., sont les plus caractéristiques. » 

«Les Pectinidés, rares dans les argiles, sont surtout repré- 
sentés par Amussiwm cristatum Br.; cette espèce se retrouve plus 
haut dans les sables, mais moins fréquente, associée à Pecten 
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jacobaeus (R.), Chl. pes-felis L., Chl. inflexus Poli., Chl. inaequi- 
costatus. » 

« La présence dans toute la hauteur de la série de Lattaquié, 
de formes typiques du Plaisancien, permet de l'attribuer sans 
hésitation à cet étage. » 

« La baie de Lattaquié devait s'ouvrir largement vers l'Ouest 
et ne devait nulle part étre rocheuse, ainsi que le témoigne la 
rareté des Cérithidés, des Colombellidés et des Turbinidés. La 
grande épaisseur des sédiments dénote un littoral en voie d'affais- 
sement lent, où les fonds vaseux se sont progressivement ensa- 
blés. » (Roman, p. 381). 


C) Golfe plaisancien de l'Oronte. 


Dans les environs de Souédiyé, embouchure de l'Oronte, le 
Miocéne se termine comme dans la région de Lattaquié, par du 
gypse massif; la mer s'était donc retirée à la fin du Miocéne, au 
moins jusqu'aux cótes actuelles. Au Pliocéne elle revient vers 
lintérieur des terres et s'avance, en arriére des massifs cótiers, 
en suivant les fossés. Par le fossé de l'Oronte inférieur, elle 
s'avance jusque dans l'Amouk, et par le fossé de l'Oronte moyen 
elle remonte de l'Amouk jusqu'à 40 km au S, en face de Der- 
kouch. 

Le substratum miocéne se montre de plus en plus profondé- 
ment érodé au fur et à mesure que l'on remonte la vallée de 
POronte; le Pliocene est emboité dans le Miocène. Il débute par 
des conglomérats ou des bréches, il est essentiellement argilo- 
gréseux et fossilifére dans le bas, devient sableux et dépourvu de 
faune vers le haut. 

«Ce qui ressort de l'examen des faunes de la vallée de 
l’Oronte est que l'on se trouve en présence d'une faune ancienne 
du Pliocéne, renfermant au moins à la base quelques espéces à 
affinités nettement miocénes. On pourrait peut-étre penser que 
la transgression aurait commencé un peu plus tót que dans la 
Méditerranée occidentale, peut-étre avec le Sahélien. » 


«Les espéces du Miocéne supérieur qui ont survécu, sont: 
Flabellipecten fraterculus, Linga collumbella, Pleurotoma captata, 
Pl. striatissima, Surcula calcarata, Clavatula jouaneti, Genotia 
ramosa » (ROMAN, p. 379). 

Au fond du golfe, le gisement de Chakhoura a fourni : 

— Arca (Anadara) diluvii L.; 

— Venus (Clausinella) fasciata da Costa; 

— Dosinia aculeata Poli.; 

— Corbula gibba Olivi.; 

— Olivella crassirugosa Bell.; 

— Genota ramosa Bast.; 

— Latyrus gr. de Bonelli; 

— Ormastralium fimbriatum Bors.; 

— Strombus coronatus Defr. (R.); 

— Apollon michaudi Michelotti; 

— Lemintia arenaria L. 
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Le Plaisancien se trouve porté dans cette région, à la cote 
750 m. 


PLIOCÈNE MARIN DE LA PISTE HOMS-PALMYRE. 
Der C. (1886). — Libanon, p. 49-51. 


Entre le village de Fourqloss et l'Ouadi Tias (environs de la 
station de pompage T4), C. DIENER dit avoir trouvé une argile 
grise contenant : 

— Dentalium sexangulare Desh.; 

— Turritella subangulata Brocc.; 

— Cancellaria lyrata Brocc.; 

— Buccinum restitutianum Font.; 

— B. hoernesi Mayer; 

— Mitra scrobiculata Brocc.; 

— Pleurotoma turricula Brocc.; 

— Drillia allionii Bell.; 

— Chenopus pes pelicani Phill.; 

— Natica millepunctata Lam.; 

— Arca diluvii Lam.; 

— Limopsis aurita Brocc. 


La faunule est attribuée au Pliocène marin. 

La découverte de Pliocène ancien, marin dans cette région, 
à 650 m d'altitude, présentait de l'intérêt et a été mentionnée 
par M. BLANCKENHORN et L. KOBER. 

Le gisement n'a cependant pas pu étre retrouvé et les der- 
niers témoins de transgression marine connus par ailleurs dans 
cette région sont vindoboniens. 


POISSONS DU LIBAN (Couches a...) ............. Crétacé 


Voir : Hadjoula, Hakel, Sahel Alma. 

Les Poissons fossiles du Liban étaient connus dès l'Antiquité; 
puisque vers l'an 450 av. J.-C., HÉRODOTE en discute la nature. Au 
Moyen-Age, JoINVILLE décrit, dans son Histoire de Saint Louis, 
comment lors de son voyage à Saida, le roi découvrit une tanche 
dans un bloc de pierre qui lui avait été présenté: « On apporta 
au roi une pierre qui se levait par écailles, la plus merveilleuse 
du monde; car quand on levait une écaille, on trouvait entre les 
deux pierres la forme d'un poisson de mer. Le poisson était en 
pierre, mais il ne manquait rien à sa forme: ni yeux, ni arétes, 
ni couleur, ni autre chose qui empéchát qu'il fût tel que s'il fût 
vivant. Le roi demanda une pierre et trouva une tanche dedans, 
de couleur brune et de telle facon qu'une tanche doit étre. » 


De nombreuses études ont été consacrées depuis 1850 à la 
faune des couches à Poissons du Liban; les gisements sont célè- 
bres aussi bien pour la richesse en formes et en individus que 
pour la perfection de la conservation : Poissons, Crustacés et Cé- 
phalopodes y abondent. 
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Hadjoula, 8,5 km à PE de Jbail (v. feuille au 1/50 000° de 
Jbaïl) et Hakel, 11 km à l'E.NE (v. feuille au 1/50 000° de Qar- 
taba) se situent sensiblement au même niveau stratigraphique, 
en plein Cénomanien; la roche y est un calcaire en plaquettes, 
dur, parfois silicifié. — Sahel Alma, au-dessus de la baie de Jou- 
nié, à 1 km de la côte (marge N de la feuille au 1/50 000° de 
Beyrouth) est un minuscule lambeau de Sénonien crayeux resté 
préservé de l'érosion parce que incrusté dans les calcaires turo- 
niens. 

Références principales : 

PrcrET F.J. (1850). — Description de quelques poissons fossiles du 
Mont Liban. 59 p.; 10 pl. 

Pictet F.J. et Humpert A. (1866). — Nouvelles recherches sur les 
poissons fossiles du Mont Liban. 115 p., 19 pl. 

Fraas O. (1878). — Geologische Beobachtungen am Libanon. 
Württemb. naturw. Jahreshefte, p. 342-355, pl. II et IV. 
WoopwarD H. (1879). — Contribution to the knowledge of fossil 
Crustacea. Quart. Journ., XXXV, p. 549-556, pl. XXVI. 
Dames W. (1886). — Ueber einige Crustaceen aus den Kreide- 

ablagerungen des Libanon. Z. deutsch geol. Ges., XXXVIII, 

p. 551-575, pl. XIII-XV. 

Davis J.W. (1887). — The fossil Fishes of the chalk of Mount 
Lebanon in Syria. Scient. Transact. Royal Dublin Soc., III, 
(2), n? 12. 

Woopwarp A.S. : plusieurs notes de 1887 à 1899 et 1942. 

Hav O.P. (1903). — On a collection of Upper Cretaceous Fishes 
from Mount Lebanon, Syria... Bull. Amer. Mus. Nat. Hist., XIX, 
10, p. 395-452, pl. XXIV-XXXVII. 

RoceEr J. (1946). — Les invertébrés des couches à poissons du Cré- 
tacé supérieur du Liban. Etude paléobiologique des gisements. 
Mem. Soc. Geol. Fr., tome XXIII, f. 1-2, Mém. 51, 92 p., 10 pl. 


PONTIEN DU LIBAN) 62004) So ours Néogéne continental 


KaNsou M. (1961) — Découverte de Vertébrés pontiens au 
Liban dans la plaine de la Békaa. Bull. Scientifique du Conseil 
des Académies de la R.P.F. de Yougoslavie, Tome 6, n? 3, p. 65. 

Les marnes lacustres de Zahlé (Békaa), puissantes de 800- 
900 m avaient été, dés 1938, attribuées au Pontien par Dubertret L. 
et Vautrin H., par corrélation avec le lacustre de Chakhoura (NW 
de la Syrie), mais aucune faune caractéristique ne confirmait cette 
conclusion. La découverte à Kéfraya, à 25 km au SW de Zahlé 
de dents d'Hipparion, dans un équivalent latéral à intercalations 
de gravillons, par Kansou M., léve l'incertitude et constitue une 
donnée paléogéographique importante. 


PONTIEN DU NW DE LA SYRIE ...... Néogène continental 
DuBERTRET L. et VaurRIN H. (1938). — Sur l'existence du 
Pontien lacustre en Syrie et sur sa signification tectonique. C.R. 
Acad. Sci. Fr., 206, p. 69. 
Dans la vallée de l'Oronte, un calcaire lacustre et crayeux, 
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tuffacé, émerge des marais du Gharb à Jisr ech-Choghour, où il 
repose sur des calcaires vindoboniens. A 15 km plus au N, il passe 
sur les marnes vindoboniennes sus-jacentes aux calcaires. Enfin, 
à Chakhoura, hameau proche de Derkouch, le lacustre, contenant 
des Helix (Plebecula) ramondoides Roman (Notes Mém. Moyen- 
Orient, III, p. 386) et son substratum vindobonien s'enfoncent 
sous des argiles sableuses marines, plaisanciennes. Ce lacustre est 
donc pontien. 

Les dépôts pontiens ont une grande extension à lE des 
massifs cótiers. Ils constituent les collines basses et tabulaires, 
légèrement inclinées au S, ceinturant la pointe méridionale du 
Jebel Zawiyé. Ils servent de substratum aux nappes basaltiques 
de la région de Restane, Homs et se raccordent à travers le cou- 
loir de la Békaa avec le lacustre de Zahlé et plus au S avec celui 
de Kefraya, où ont été trouvées des dents d'Hipparion (Kansou 
M., 1961). 

Des dépóts équivalents occupent les fonds des dépressions 
s'étendant de Homs à Palmyre entre les plissements palmyréniens, 
ainsi que dans le fond des cuvettes de la Damascéne (marnes rou- 
ges de Doumar). 


PORTLANDIEN (Liban). 


HEvBROEK F. (1942). — La Géologie d'une partie du Liban 
Sud. Leidsche Geol. Mededeel., XII, p. 251-470 (v. p. 314-325). 


Alors que L. KrumBECK (1905) affirmait simplement la pré- 
sence du Séquanien et du Kimméridgien au Liban, ZuMoFFEN G. 
(1926) définit un Tithonique, qui serait représenté par les cou- 
ches ocres terminales du Jurassique, appelées «calcaires de 
Salima» par DUBERTRET L. (1945). HEYBROEK place dans le 
Kimméridgien les puissantes assises calcaires sous-jacentes aux 
couches basaltiques jurassiques et bloque dans le Portlandien tous 
les termes supérieurs, à savoir l'équivalent du « niveau basalti- 
que de Bhannés» (couches jaunes inférieures), la «falaise de 
Bikfaya » (ou falaise de Djisr el-Qadi) et les calcaires de Salima 
(couches jaunes supérieures). 

Les faunes ne sont cependant pas assez caractéristiques pour 
permettre de définir un étage, et le Portlandien en particulier. 


Voir: Jurassique du Liban. 


PRÉCAMBRIEN DU BAÉR ET DU BASSIT, (NW DE LA SY- 
RIE). 


CHENEvOY M. (1952). — Sur la présence d'une série méta- 
morphique au N de Lattaquié (Syrie). C.R. Acad. Sci. Fr., 234, 
p. 2087-2088. 


Au N de Lattaquié, dans les districts du Baër et du Bassit, 
pointe, sous la partie centrale des «roches vertes », un substra- 
tum métamorphique d'origine sédimentaire : quartzites à deux 
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micas, amphibolites feldspathiques, calcaires métamorphiques à 
minéraux, ainsi qu’une roche noirâtre légèrement schisteuse, qui 
représente une lave ancienne. 

L'examen de ces roches a conduit M. CHENEvoy à la conclu- 
sion que la formation appartient à la zone des micaschistes infé- 
rieurs et qu'elle serait peut-étre précambrienne. 

Dans un mémoire ultérieur (1959), il dit simplement que « tout 
porte à croire » qu'elle serait antésilurienne. Mais l'identification 
d'une puissante série cambrienne, non métamorphique, dans la 
chaine de l'Amanus, au NE d'Alexandrette, par DEAN W.T. et 
KRUMMENACHER R. (1961) confirme l'impression première. 


Voir: « Métamorphique du Baér et du Bassit ». 


PYROLUSITE DU BAÉR ET DU BASSIT (Syrie). 
Voir: « Roches vertes » du NW de la Syrie. 


Q 


QALAAT JENNDAL (Calcaires dolomitiques sombres de ...) 
Jurassique, Bajocien 


DuBERTRET L. — Plaquette explicative de la feuille au 1/50 000° 
« Hermón » (1960, p. 22) et Renouard G., Minassian H. (1952, 
inédit). 

«600 m de calcaire dolomitique sombre» reposant sur les 
marnes sableuses et dolomies de Rimé (? Lias) et formant le bas 
de la coupe du versant SE de l'Hermon; ils sont surmontés par 
les calcaires ocres de Bqassem (Bathonien). Des intercalations 
marneuses ont fourni à RENovaRD G. et MiNassIAN H. une faune 
bajocienne. 

Les calcaires dolo-aitiques sombres de Qalaat Jenndal appa- 
raissent sur 25 km de long au cœur de la voûte SW-NE de l'Her- 
mon. Une couche basaltique, intercalée à 200 m au-dessus de sa 
base, peut-étre un sill beaucoup plus tardif, a pu étre suivie sur 
tout le pourtour du cirque d'Aarné et au-delà au NE, vers Qalaat 
Jenndal. 

Aucune corrélation avec l'équivalent stratigraphique dans le 
N de l’Anti-Liban ou au Liban n'est possible. 

Voir: Jurassique du Liban. 


R 


RADIOLITENKALKE (im weiteren Sinne) ........ Crétacé : 

Albien-Cénomanien 

Noetuinc Fr. (1886). — Entwurf einer Gliederung der Kreide- 

formation in Syrien und Palästina. Z. Deutsch. geol. Ges., 38, 
p. 840. 
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<... von nun an bilden Kalke in den mannichfaltigsten Varie- 
titen das einzig herrschende Gestein. » 

« Vorherrschend sind Cephalopoden in der unteren Ab- 
theilung und Radiolitenbänke in der oberen; daneben finden sich 
grosse Naticen, Pteroceren, namentlich aber Nerineen. » 

«Nach allem, was wir über diese Abtheilung wissen, diirfte 
sie eine Tiefseebildung sein, .... » 


Trois niveaux sont distingués : 


(1) (bas) Stufe des Buchiceras syriacum v. Buch, localité Bham- 
doun. 

«..charakterisirt durch die Entwicklung weisser, dichter, 
splittriger Kalke mit eingelagerten thonigen Bänken von grauer 
oder graublauer Farbe.» 

« Fossilien scheinen ..... sehr häufig zu sein, aber meist sind 
es nur Steinkerne von Gastropoden … Die charakteristischste 
Form ist Buchiceras syriacum ... > 
(2) (milieu) Stufe des Radiolites syriacus Conr. 

« ..... durch das alleinige Vorherrschen von splittrigen, dichten 
Kalksteinen charakterisirt, deren Farbe durchweg weiss, in's 
Gelbliche oder Róthliche schimmernd, ist. » 

« d ses finden sich nur sporadisch, aber dann immer in 
Bänken... 

« ..in ie Nähe von 'Abeh.. Fast die ganze Bank wird von 
Individuen des Radiolites syriacus Conr. aufgebaut... » 
(3) (haut) Stufe des Pileolus oliphanti Noetl. 

Niveau limité à la Palestine, caractérisé par l'abondance des 
Nérinées. 

Formation sous-jacente : Trigoniensandsteine. 

Formation sus-jacente: Senon, Fisch-chiefer. 


Les Radiolitenkalke de NoETLING représentent FAlbien et le 
Cénomanien. Le terme est abandonné. 


RADIOLITENZONE ........ Crétacé : Cénomanien, Turonien 


Fraas O. (1878). — Aus dem Orient. II. Theil. Geologische 
Beobachtungen am Libanon. Württemb. naturw. Jahreshefte, 
p. 338 (82). 


Comme localités types de la formation Fraas cite les ver- 
sants du Nahr el Aouali prés de Saida, et les hauteurs de Mai- 
fouk, à l'E de Jbail. Il s'agit indubitablement des calcaires céno- 
maniens-turoniens, dans lesquels Eoradiolites lyratus Conrad et 
d'autres Rudistes sont fréquents (v. Douvizzé H., 1910). 

Le terme n'est plus employé. 

Formation sous-jacente : Zone des Ammonites syriacus. 


Formation sus-jacente : Senonmergel oder die weisse Kreide. 
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BADIOLITES (Nveau:à «oos noriet lv Us Crétacé 
Cénomanien 


Dovuvirré H. (1910). — Etude sur les Rudistes. Mém. Soc. Géol. 
Fr., n9 41; VI, Rudistes du Liban, p. 52-75, pl. I, IV-VI. 


Ce niveau, à Eoradiolites lyratus Conrad, constitde en fait, 
avec les « Couches à Ostracés» sous-jacentes une seule unité 
stratigraphique. 

Les « couches à Ostracés» reposent sur les «couches à 
Gastéropodes », dont les plus hautes sont les couches à Knemi- 
ceras syriacum, que DouviLLÉ classe dans le Vraconnien. Sur le 
niveau à Radiolites reposent les « marnes à Ammonites » du Tu- 
ronien inférieur. Le «niveau à Radiolites» et les «couches à 
Ostracés » constituent ainsi la partie inférieure, cénomanienne des 
caleaires du Crétacé moyen du Liban. 

Celle-ci présente une grande extension dans les massifs de 
la bordure orientale de la Méditerranée, mais elle est désignée 
simplement comme « cénomanienne ». 


RADIOLITES SYRIACUS Conrad (Stufe des...) 
Crétacé : Cénomanien 
NoerrTLING Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38,, 
p. 842. 
Voir: Radiolitenkalke (im weiteren Sinne), NoETLING. 


RAMLEH (cóte méditerranéenne) ..... Quaternaire littoral 


Le long de la cóte, des paliers d'abrasion marine et des plages 
constituées de poudingue ou de grés, s'étagent entre la cote 
+ 100 m. et le niveau de la mer. De ces plages anciennes, des 
dunes s'avangaient sur la cóte: elles sont fixées aujourd'hui à 
létat de grés dunaire. Ces divers grés littoraux sont constitués 
de grains de quartz et de calcaire, de petits Foraminiféres (Elphi- 
dium crispum Lmk), de grains de limonite et d'un ciment calcaire. 
Ils sont utilisés dans la construction sous le nom de ramleh. 

La décalcification de ces grés littoraux a produit à Beyrouth 
et à Tripoli, des sols rouges, formés de grains de quartz et d'une 
argile résiduelle rouge (terra rossa). 

Synonymies: «nari» de Palestine, « poros » de Gréce. 


RHYNCHONELLA MORAVICA Uhlig (Zone der ...) 
Jurassique: Lusitanien 


NoETLING Fr. (1887). — Der Jura am Hermon, p. 6. 
Voir: Jurassique de l'Hermon. 


RIMÉ (Marnes sableuses et dolomies de...) ........... (?) Lias 


DusERTRET L. — Plaquette explicative de la feuille au 
1/50 000 «Hermon » (1960, p. 22). 
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Ce terme désigne la plus basse formation visible sur le ver- 
sant SE de l'Hermon, et là seulement: « marnes sableuses vertes 
avec intercalations de bancs dolomitiques sombres attribués au 
Lias »; 150m; sans faune. — Dessus suivent les « calcaires dolo- 
mitiques sombres de Qalaat Janndal»; 600 m; datés bajociens 
par des faunes trouvées dans des intercalations marneuses 
(RenouarD G. et Minassian H., 1952, inédit). 

Rimé se situe le long de la route d'Aarné et à 3 km à 'E.NE 
de ce village. 

Voir: Jurassique de l'Hermon. 


« ROCHES VERTES » du NW de la Syrie Age maésirichtien 


FiNckH L. (1898). — Beiträge sur Kenntniss der Gabbro und 
Serpentingesteine von Nord-Syrien. Z. deutsch. geol. Ges., 4, 
p. 79-146, pl. I. 


DUBERTRET L. (1955). — Géologie des roches vertes du Nord- 
Ouest de la Syrie et du Hatay (Turquie). Notes Mém. Moyen- 
Orient, VI, p. 5-179, 24 fig., 21 pl., cartes géologiques au 1/200 000 
et 1/500 000. 


En décrivant les roches rapportées par BLANCKENHORN M. 
lors de son voyage en Syrie septentrionale (1888), FINCKH L. 
mentionne des péridotites, gabbros à olivine, gabbros sans olivine, 
serpentines et classe à part, comme ne faisant pas partie du méme 
corps éruptif, des diabases. 


DuBERTRET L. a établi que dans le corps des roches vertes 
se trouvent associés, en une suite continue, des péridotites à ens- 
tatite, péridotites à augite, pyroxénolites à olivine, gabbros à 
olivine, gabbros sans olivine, dolérites et sakalavites; ces derniéres 
emballent ou sont recouvertes par des paquets désordonnés de 
radiolarite plissotée ou de sédiments d’Age divers (les « lam- 
beaux»). «L'union et la simultanéité de phénomènes éruptifs 
profonds et de semi-profondeur avec un volcanisme nettement 
caractérisé, ainsi que l'épaisseur considérable des produits mis 
en place vraisemblablement dans une période géologique assez 
bréve » constituent précisément l'originalité des roches vertes sy- 
riennes (DUBERTRET L., 1939). 

Ces roches vertes ont été supposées charriées (DUBERTRET, 
1937); elles sont en fait en place. Leur substratum comporte des 
sédiments maéstrichtiens, caractérisés par leurs grands Foramini- 
féres; d'autre part le Maéstrichtien se retrouve transgressif dessus. 
Elles sont donc datées maëstrichtiennes. 


Elles s'étendent d'une part de Lattaquié vers le N.NE, en 
direction d'Antioche, constituant en particulier les districts du 
Baér et du Bassit. Elles sont là extrémement disloquées, faillées 
et à la faveur des rejets, apparait un substratum métamorphique. 
Leur épaisseur totale peut être ainsi évaluée à 2 000 m. 
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Dans la partie ultrabasique se trouvent des lentilles écrasées 
de chromite. Mais la région est intéressante surtout par ses affleu- 
rements de sakalavites (« pillow-lavas ») et par l'abondance des 
radiolarites rouges, plissotées et des paquets sédimentaires qui 
recouvrent la sakalavite ou sont emballés par celle-ci en grand 
désordre. La radiolarite est considérée comme s’étant déposée 
sur le corps des roches vertes pendant sa mise en place comme 
puissante intrusion sous-marine; les paquets sédimentaires ont 
été arrachés au substratum et entraînés par le magma : parmi eux 
ont été identifiés des éléments triasiques, aptiens, cénomaniens- 
turoniens. Au sein des radiolarites, et déchiquetées comme elles, 
se trouvent des lentilles de pyrolusite. 


Au NE de la plaine de l'Amouk, dans le Kurd Dagh, la marge 
du corps des roches vertes se termine en biseau sur un substra- 
tum crétacé, doucement plissé selon des axes SW-NE. Les plus 
hautes couches de ce substratum sont maéstrichtiennes. Les radio- 
larites s'étendent au-dessus de lui jusqu'à une dizaine de km 
de la marge de l'éruptif. 


Voir: « Lambeaux », Trias, associés aux roches vertes, Méta- 
morphique du Baér et du Bassit. 


SABEONNEUX (Terrain s.) eda. osse Se. Crétacé, base 


Borra P.E. (1833). — Observation sur le Liban et l'Anti-Liban. 
Mém. Soc. Géol. Fr., 1, p. 141. 

Dans la suite des terrains de la vallée du Fleuve du Chien 
(Nahr el Kelb) succède sous un terrain marno-calcaire composé 
de plusieurs alternatives de calcaire dur... « un terrain sablonneux, 
composé de plusieurs couches de grés ferrugineux auquel prélude 
un terrain de calcaire jaunátre plus ou moins mélé de silice ou 
de sable, et dont quelques couches contiennent beaucoup de 
coquilles. Au-dessous vient un second terrain calcaire, composé 
de grands bancs de calcaire caverneux... ». 

En note infrapaginale, signée Amy Bové, le « terrain sablon- 
neux » est assimilé au grès vert (équivalent de l'Aptien), et le 
« calcaire caverneux » au calcaire jurassique supérieur. 

Le terme n'est pas utilisé, mais la premiére classification des 
formations du Liban mérite d'autant plus d'étre mentionnée 
qu'elle était correcte et que de nombreuses erreurs ont été com- 
mises par la suite. 


SAHEL ALMA (Couches à Poissons, Crustacés, Céphalopodes 
Lessons Crétacé (Sénonien) 


Sahel Alma est un couvent situé à 1 km de la mer, au-dessus 
de la baie de Jounié. Le terrain est abrupt, essentiellement formé 
de calcaire turonien. Cependant, dans le jardin du couvent, un 
lambeau de craie sénonienne tendre, incrusté entre deux failles 
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dans le calcaire, est resté préservé: il se place à la base du 
Sénonien. Ce lambeau présente un gisement très localisé de Pois- 
sons, Crustacés, Céphalopodes d’une extrême richesse et souvent 
parfaitement conservés. 


Borra P.E. (1833) le décrit en ces termes: 


«..le gîte de Poissons de Sahel Alma... se trouve sous le 
couvent de ce nom à environ 300 pieds au-dessus du niveau de 
la mer. C’est un calcaire argileux, feuilleté dans quelques couches, 
assez tendre, n’ayant aucune odeur particulière. Les empreintes 
de poissons y sont en quantité considérable; leur disposition dans 
la roche est fort irrégulière et croise dans tous les sens la direc- 
tion des lits. Il y en a un grand nombre d’espèces, parmi lesquelles 
de fort grandes que l’aspect chagriné de leur peau me fait regarder 
comme des squales; malheureusement on ne peut en voir que des 
débris; on y remarque aussi des empreintes de diverses espèces 
de crustacés... >. 


La faune comprend : 


Poissons : 

Nombreux Sélaciens : Scyliorhinidae, Odontaspidae, Squali- 
dae, Rhinobatidae, etc. 

Téléostéens : principaux genres: Spaniodon, Thrissopteroides, 
Leptotrachelus, Enchodus, Osmeroides, Leptosomus, Rhi- 
nellus, Charitosomus, Chirothrix, Urenchelys, Acrogaster, 
Pycnosterinx, Hoplopteryx, Omosoma. 


Crustacés : 
Malacostracés : Penaeidae, Acanthephyridae, Eryonidae, Scyl- 
laridae, Portunidae, Genres Pseuderichtus, Eucopia. 
Cirripédes et Branchiopodes. 


Arachnides : Opiliones sp. 


Céphalopodes : 
Tetrabranchiaux : Nautilus sp. 
Ammonoïdés : Muniericeras, Texanites. 
Dibranchiaux : Genres Leptoteuthis, Geoteuthis, Trachyteu- 
this, Palaeololigo; Palaeoctopus. 


Références: voir à: « Poissons du Liban (Couches à...) ». 


SAHIL ALMA (Mergel mit den Fischen von...). 


Fraas O. (1878). — Aus dem Orient. II Theil. Geologische 
Hey APP ES am Libanon. Wiirttemb. naturw. Jahreshefte, 
p. 4 

La définition stratigraphique de ces craies à Poissons donnée 
par Fnaas reste confuse; cependant (p. 343) il les situe correcte- 
ment à l'extréme base du Sénonien. 

Voir : Sáhel Alma (Couches à poissons de ...). 
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SAHEL SAHRA (Conglomérats du...) 
Néogéne continental, (?) Pliocene 


Carte géologique de la Syrie au 1/50 000, feuille Zebdani. 


Des conglomérats grossiers s'étendent sur de larges aires 
dans la région plissée de la Damascène et en particulier dans le 
Sahel Sahra qui sépare le pli du Jebel Kasyoun de l’Anti-Liban. 
L’Ouadi Barada a profondément entaillé les conglomérats du 
Sahel Sahra et montre l'existence au-dessous d'un autre com- 
plexe détritique, inférieur désigné comme «conglomérats et 
marnes rouges de Doumar ». Ce dernier serait miocéne, tandis 
que le complexe supérieur formé par les conglomérats du Sahel 
Sahra et les tufs lacustres du Nahr el Arad, qui leur sont associés, 
serait pliocéne. i 

Voir : « tufs lacustres du Nahr el Arad », ainsi que « conglo- 
mérats et marnes rouges de Doumar ». 


SALIMA (Calcaire de...) ............ Jurassique supérieur 


Ce terme figure dans les légendes des feuilles au 1/50 000 de 
Qartaba, Beyrouth, Zahlé et Jezzine (1945), avec la mention 
« Jurassique terminal ». Son équivalent dans les feuilles de Ra- 
chaya N (1945), Marjayoun (1951) et Hermon (1957) est décrit 
comme «marnes calcaires détritiques et oolithiques » ou comme 
« calcaires ocres, détritiques ou oolithiques » du Jurassique ter- 
minal. Enfin sur les feuilles de Rayak et Zebdani (1949), l'équi- 
valent stratigraphique dans l’Anti-Liban est appelé calcaire de 
Batroun. 

Le terme est défini stratigraphiquement dans la notice expli- 
cative de la feuille au 1/200 000 de Tripoli (1949, p. 20). Dans la 
coupe des environs de Bikfaya, le calcaire est « détritique ou 
oolithique, bleu et jaune, très recherché pour la construction; 
épaisseur variable, 30m au-dessus de Bikfaya... ». 

Le nom est emprunté à une localité de la région, connue 
depuis les recherches de Fraas O. (1878, p. 278), où, avec 150 m, 
ce calcaire atteint son maximum d'épaisseur. 

Il s’agit d’un faciès terminal néritique, fossilifère, du Juras- 
sique, plutôt que d’un niveau défini; mais il est assez marqué 
sur le terrain pour mériter un nom. 

Voir : Jurassique du Liban. 


SANDSTEINFORMATION ............... Crétacé inférieur 


Fraas O. (1878). — Aus dem Orient, II. Theil. Geologische 
Beobachtungen am Libanon. Wiirttemb. naturw. Jahreshefte, 
p. 288 (32). 

Fraas ne donne pas de description précise de sa Sandstein- 
formation. Elle repose sur le calcaire oolithique de Salima. Au 
grés sont associés des basaltes; des couches de lignite s’y trouvent 
interstratifiées, elle contient de l'ambre. Des fossiles sont cités, 
parmi lesquels Trigonia syriaca serait caractéristique. Enfin, au- 
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dessus suit la « Gastropodenzone von Abeih». — L’age serait 
cénomanien. 

En fait, tel qu'il est défini, le terme désigne la base gréseuse, 
habituellement non fossilifére du Crétacé et une partie de l'Aptien. 
Pourtant, pour l'Aptien inférieur, FRAas a créé le terme de Gas- 
tropodenzone von Abeih. 

Trop vague, le nom de Sandsteinformation a été abandonné. 

Formation sous-jacente : Glandarienzone. 

Formation sus -jacente: Gastropodenzone von Abeih. 


SANNINE (Calcaires lités du...) ....... Crétacé, Cénomanien 


Carte géologique du Liban au 1/200 000, feuille de Tripoli. 

Carte géologique du Liban au 1/50000, feuille de Tripoli. 

Le Cénomanien est constitué par une suite de bancs calcaires 
et marno-calcaires finement lités, puissante de 600 à 700 m. Sur 
les flancs du massif du Liban, le Turonien lui succède avec un 
faciés fort semblable et la séparation des deux étages est difficile. 
Elle n'est possible que lorsqu'un niveau marno-calcaire à Am- 
monites turoniennes marque dans la suite monotone des bancs 
un contraste lithologique. 

Ces calcaires cénomaniens sont le plus accessibles le long des 
routes qui sillonnent les versants du massif, mais il est difficile 
de trouver une coupe compléte aisée à observer. 

Le terme de «calcaires lités du Sannine» qui figure dans 
toutes les légendes de la carte au 1/50 000 du Liban a simplement 
pour but d'attirer l'attention sur la coupe trés claire et compléte 
que donne le bord du haut-plateau cénomanien du Jebel Sannine 
au-dessus de Khan Sannine : les assises peuvent y étre observées 
une à une, non disloquées. Mais cette coupe est peu accessible à 
cause de la pente du terrain. 

Dans le langage courant on parle toujours simplement de 
Cénomanien. 


SCHIZASTER PARKINSONI (Niveau à...) 
Oligocéne, Stampien 


DusrnRTRET L. (1933). — Le Djebel Bichri. Notes Mém. Sec. 
Et. géol. Syrie et Liban, I, p. 90-94. 


« Ce niveau a une grande extension dans la région désertique 
syrienne et présente généralement des caractères trés constants : 
calcaire crayeux, stratification peu marquée, puissance de 20 à 
60 m, nombreux Echinides et Pectens : 

« Lovenia gauthieri Cottreau, Brissopsis (Kleinia Gray) cres- 
centicus Wright var. syriaca Vautrin, Brissoides melitensis Gre- 
gory, Hemiaster coranguinum Gregory, Opissaster scillae Wright, 
Pericosmus agassizi Sismonda, Schizaster parkinsoni Defr., Chla- 
mys deleta Lmk. » 


Les affinités de cette faune avec celle du Burdigalien de Malte 
avaient conduit à considérer le niveau comme burdigalien. La 
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découverte ultérieure de Nummulites bouillei de la H., N. tour- 
noueri de la H., établit un âge oligocène, stampien. 

Le niveau repose généralement sur le «grès à petites Ne- 
phrolepidina tournoueri », parfois sur le niveau à Spatangidés, sous- 
jacent. — Il est surmonté par les « grès à Eulepidina elephantina ». 

Il est reconnaissable dans toute l'étendue du Jebel Bichri. 

Terme valable au Jebel Bichri. 

Voir: Paléogéne de la région d’Alep. 


SENON, Noetling. 


INOETLING Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 
v. 844. 

(1) (bas) Fischschiefer. Localités Hakel (11 km E.NE de Jbail) 
et Sahel Alma (au-dessus de Jounieh). 

NorrLING note le contraste lithologique entre les deux gise- 
ments, celui de Hakel étant formé de calcaires durs en plaquettes, 
celui de Sahil Alma crayeux; il pense que les formes de Poissons 
et Crustacés représentés dans l'un et l'autre sont de ce fait diffé- 
rentes. 

Le gisement de Hakel se situe dans le bas du Cénomanien, 
celui de Sahil Alma à la base du Sénonien. La stratigraphie de 
NOETLING est donc ici erronée. 


(2) (haut) Feuerstein führende Kreide. 
La formation est décrite en Palestine. 


SÉNONIEN (Liban, Damascène) .................. Crétacé 


Carte géologique au 1/200000 du Liban, notice explicative, 
p. 29. - 
Carte géologique au 1/50000 du Liban et de la Syrie, no- 
tices des feuilles Batroun et Tripoli, Zahlé et Jezzine, Marjayoun, 
Zebdani. 


Le Sénonien du Liban et de la Damascéne ne présente pas 
la richesse en faciès et en faunes qu'on lui connait en Israël et 
en Jordanie: il est crayeux, pauvre en macrofossiles et c'est à 
laide des microfaunes que sa stratigraphie pourrait étre précisée. 
Si en certains points le Paléocéne lui fait suite sans discontinuité, 
ailleurs l'Eocéne le recouvre en discordance: ses épaisseurs sont 
essentiellement variables. 

Une coupe compléte en a été observée entre Chekka et Fih. 
Au-dessus du calcaire turonien à Acanthocéras deveriamum et 
Coelopoceras lesseli suivent (WETZEL R. et HENSON F.R.S.) : 

— niveau de marne glauconieuse à nodules phosphatés; 

Ostrea vesicularis Lmk, dents de squales; 0,30 m. 
— alternances de marnes crayeuses grises et de marno-cal- 
caires plus compacts, bancs de silex; 208 m. 
— Globotruncana micheliniana d'Orb.; 
— Globotruncana cf. rosetta Carsey; 
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— Globotruncana aff. stuarti de Lapparent; 
— Globotruncana marginata Reuss; 
— Globigerina cretacea d’Orb.; 
— Cibicides floridanus Cushman; 
— Anomalia ammonoidea Reuss var. acuta Plummer; 
— Rotalia cf. beccarii, Gumbelina spp. 
— marne crayeuse tendre 173 m. 


Plus haut suit de la marne crayeuse tendre à silex blonds à 
Globorotalia de l'Eocéne inférieur. 

Des fragments de coupes seulement ont été décrites dans 
la région de Saida et Tyr. Quelques macrofossiles ont été trouvés 
dans cette région méridionale: Ostrea vesicularis Lmk, Inoce- 
ramus sp. Texanites texanus Roemer, Schloenbachia sp. 

Dans la Békaa à Zahlé et à Mimess (3 km au NE de Has- 
baya) le Sénonien calcaire crayeux et marneux, est caractérisé 
par Globotruncana spp. Flabellina spp. et des Heterohelicidae 
abondantes et trés variées, etc.; les puissances sont respective- 
ment de 150 à 400m et de 570 m. 


Détail à Mimess, de bas en haut: 

— calcaire crayeux en gros bancs; 110m. 

— marne; 60 m. 

— calcaire crayeux en gros bancs; 75 m. 

— calcaire glauconieux, à granules phosphatés, silex; 20-30 m. 
— alternances de calcaires crayeux et de marnes; 300 m. 


Enfin dans la Damascène ont été trouvés (VAUTRIN H., Savu- 
RIN E): 

— Hoplitoplacenticeras sp. au N de Kefer Zeit, vallée du 
Barada et 

— Gryphea vesicularis Lmk, Pecten obrutus Conr., Crassa- 
tella cf. zitteli Wann., Leda cf. leva Wann., Nucula cf. 
tenuicostata Wann. et des dents de squales, sur le flanc 
du Jebel Kasyoun, au-dessus de Damas. 


Le célébre gisement de Poissons, Crustacés, Céphalopodes de 
Sahel Alma au-dessus de Jounié, se situe dans un lambeau de 
Sénonien incrusté dans le calcaire turonien et resté préservé de 
ce fait. 

Voir: «Sahel Alma ». 


Remarque : 


Il est probable que dans les figurés de la carte géologique le 
Paléocéne se trouve réuni avec le Sénonien. 


SPATANGIDÉS (Niveau à...) .. Eocéne sup. - Oligocène inf. 


DUuBERTRET L. (1933). — Le Djebel Bichri. Notes Mém. Sec. 
Et. géol. Syrie et Liban, 1, p. 90-94. 


Equivalent des «Spatangid Shales» de l'Irak, citées dans 
« The Structure of Asia», pp. 96 à 100. Calcaire crayeux tendre, 
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s'élevant, dans la région de Palmyre, en falaise haute de 80-100 m. 
Il repose tantót directement sur la craie sénonienne, tantót sur des 
calcaires éocénes, et contient une faune composée de: Schizaster 
rimosus Desor, Euspatangus ghiavanensis Gauth., Linthia bisul- 
cata Gauth. 

Terme valable au Jebel Bichri. i 

Voir: Paléogène de la région d’Alep. 


T 


THOMASITES ROLLANDI (Marnes a...) .. Crétacé, Turonien 


DUBERTRET L. et VAUTRIN H. (1937). — Révision de la strati- 
graphie du Crétacé du Liban. Notes Mém. Sec. Et. géol. Syrie et 
Liban, II, p 68. 

Carte géologique au 1/50 000 du Liban, feuilles de Batroune, 
Jbaïl, Qartaba, Baalbek, Rayak, Rachaya Nord, Zebdani, Mar- 
jayoun. ; 

Synonyme de «Niveau à Ammonites» (du Turonien) ou 
« Turonien inférieur » de Douvmré H. (1910), q.v. 


ELZHONIOUES...4.. salh A aa T Jurassique supérieur 

ZUMOFFEN G. (1926). — La Géologie du Liban, p. 28. 

« Le sommet du Jurassique serait donc le Tithonique qui est 
bien distinct et parfaitement délimité; il est formé de calcaire 
jaune, grenu, oolithique, renfermant outre Am. richteri, Phyllo- 
ceras salimae Krumbeck, et de nombreuses Terebratulina sub- 
striata Schloth... C'est la zone à Brachiopodes ». 

La définition vise les calcaires ocres, oolithiques et détritiques 
du sommet du Jurassique, particulièrement bien développés à 
Salima, ce qui leur a fait donner le nom de « calcaires de Salima » 
(DuBERTRET, 1945). C’est un faciès terminal, qui ne saurait être 
érigé en étage. 


TRACHYTE PHONOLITIQUE (Jebel Druze, Syrie) Néogène 
DusERTRET L. (1929). — Etude des régions volcaniques du 
Haouran, du Djebel Druze et du Diret et Touloul (Syrie). Rev. 
Géogr. phys. Géol. dyn., 11, p. 42. 
Trachyte phonolitique à augite titanifère, connue en une 
seule localité du Jebel Druze: au S du Tell Koulib et à l'E du 
village de Kafer (10 km au SE de Souéida). 


TRIAS DU BAER ET BASSIT, NW de la Syrie. 


DuBERTRET L. (1937). — Sur les lambeaux de brèche tecto- 
nique de la surface des roches vertes syriennes. C.R. Acad. Sci. Fr., 


204, p. 283. 
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Le corps des roches vertes au N.NE de Lattaquié, districts 
du Baër et du Bassit, est parsemé de plaquettes calcaires claires 
contenant parfois des Halobia et Daonella. — Il existe même une 
butte d’une vingtaine de mètres de hauteur et de 200 m de lon- 
gueur, à 1,5 km au N du Nahr Kanndil, à proximité immédiate 
de la route de Lattaquié-Antioche (à 25 km au N de Lattaquié), 
formée de matériel triasique, qui toutefois ne présente aucune 
structure apparente; sur le bord, ce matériel déborde sur les 
radiolarites. — Des plaquettes assez nombreuses jonchent le sol 
à Barhtché Rhaz, au pied de la crête jurassique de Seldiren (con- 
trefort méridional du Jebel Akra). 

Mais jamais ces éléments triasiques ne présentent de con- 
nexions stratigraphiques, ils ont été arrachés à leur gisement 
et font partie de toute une série d’autres éléments, jurassiques, 
aptiens, cénomaniens-turoniens, dispersés sur la surface lavique 
du corps des roches vertes, et que DUBERTRET L. a appelés des 
« lambeaux ». Ceux-ci sont considérés comme ayant été entraînés 
par le magma lors de la mise en place du corps des roches vertes 
comme puissante intrusion sous-marine (DUBERTRET, 1955). 


Voir: « Lambeaux » associés aux roches vertes du NW de la 
Syrie. 


TRIGONIA DISTANS Conrad (Stufe des...) .. Crétacé, Aptien 


Noetuine Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 
p. 839. 


Voir: Trigoniensandsteine, NOETLING. 


TRIGONIA SYRIACA FRAAS (Stufe der...) .. Crétacé, base 


NozrriNG Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palästina. Z. deutsch. geol. Ges., 38, 
p. 837, pl. XXIV-XXVII. 


Voir: Trigoniensandsteine, NOETLING. 


TRIGONIENSANDSTEINE ............... Crétacé inférieur 


DIENER C. (1885). — Die Structur des Jordanquellgebietes. 
Sitzb. kais. Akad. Wissensch. Wien, XCII, 1. Abt, Nov., p. 635. 


«..der nubische Sandstein Russeggers, der..nach einem 
seiner charakteristischsten Leitfossilien, der Trigonia syriaca als 
Trigonien-Sandstein bezeichnet werden mag. Ein bunter Wechsel 
von rothen, violetten und gelben Sandsteinen, Thonmergeln und 
Kalkeinlagerungen.. durche eine reiche tropische Fauna mit 
prachtvollen Echinodermen, Gastropoden, hochverzierten Austern 
und Ammonitiden aus der Gruppe des Ceratites syriacus v. Buch 


.. ein sicheres Aquivalent der Cenomanstufe. » 
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Ses caractères et sa position sur l'Arayakalkstein (jurassique) 
et sous le Libanonkalkstein (cénomanien-turonien) montrent que 
la formation s'étend depuis la base du Crétacé jusque sous le 
Cénomanien et par conséquent englobe l'Aptien et l'Albien. 

La carte géologique au 1/500000 donnée dans «Libanon» 
(1886) figure approximativement son extension au Liban. 


TRIGONIENSANDSTEINE .. Crétacé, grés de base et Aptien 


NoETLING Fr. (1886). — Entwurf einer Gliederung der Kreide- 
formation in Syrien und Palàstina. Z. deutsch. geol. Ges., 38, 
p. 836. j 

« ... ein Schichtencomplex, der vorwiegend aus Sandstein von 
mehr oder minder fester Beschaffenheit und meist von rost- 
brauner oder grellrother Farbe aufgebaut ist. Untergeordnet sind 
sandige Kohlenflótze, blaue Thone und sandige Kalke. » 

Il les divise en deux niveaux: 


(1) (bas) Stufe der Trigonia syriaca Fraas, localité Abeih : 

« Petrographisch baut sich diese Stufe aus einem Complex 
von vorwiegenden Sandsteinen und Sanden mit eingeschalteten 
Thonen und Kohlenflótzen auf. » 

« Als bezeichnendste Formen... Trigonia syriaca Fr., Cytherea 
libanotica Fr. sp. und Protocardia biseriata Conrad. Im Allge- 
meinen treten Fossilien ... nur sporadisch auf. » E 

«Mit Vorliebe treten die Fossilien bankweise auf... ». 


(2) (haut) Stufe der Trigonia distans Conrad, localités Abeih et 

Ain Ainub, etc. 

« Petrographisch ist diese Stufe der vorigen nahe verwandt, 
indem hier noch Sandsteine vorkommen; es treten aber bereits 
hàufiger thonig-kalkige Zwischenlager auf, die nach oben hin in 
Kalkbänke übergehen. » 

«ist. durch das Fehlen der Cytherea libanotica und der 
Trigonia syriaca am besten charakterisirt; dagegen stellt sich eine 
andere Trigonia-Art, Tr. distans, ein, in der wir wohl einen 
Abkommling der Tr. syriaca erblicken diirfen. » 

« Fossilien sind verbreitet... ». 


Formation sous-jacente : Stufe des Cidaris glandaria; attri- 
buée au Jurassique (tableau p. 848). 

Formation sus-jacente: Radiolitenkalke, Stufe des Buchi- 
ceras syriacum v. Buch sp. 

Les Trigoniensandsteine de NoETLING représentent donc la 
partie inférieure gréseuse du Crétacé, c.-a-d. ce que nous appe- 
lons le grès de base (habituellement non fossilifère) et l'Aptien. 
Voir: tableau des corrélations, NoETLING, 1886, p. 848. 


TURONIEN: TURONIEN INFERIEUR, SUPERIEUR (Liban) 
Crétacé 


Douvi.LÉ H. (1910). — Etude sur les Rudistes. Mém. Soc. 
Géol. Fr., n° 41, VI, Rudistes du Liban, p. 63. 
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(Turonien) 

DupertreT L. (1944). — Sur le Turonien (Crétacé moyen) 
du Liban. Publ. techn. et scient. Ecole fr. Ingénieurs Beyrouth, 
n° 6, 7 p. 


Après bien des variations dans la définition du Turonien du 
Liban, c'est DouviL.LÉ qui, sur la base des relevés de terrains 
de ZuworrEN et de ses collectes de Rudistes et Ammonites, lui 
a donné son nom précis (p. 60). Sur les «calcaires à Radiolites » 
repose un niveau de marnes blanches à Ammonites du Turonien 
inférieur : Thomasites rollandi Thomas et Péron, Pseudotissotia 
cf. luciae Perv. et var. stricta. Puis suivent les calcaires à Hippu- 
rites du Turonien supérieur: H. resectus Defr., H. grossouvrei 
Douv. et une forme affine: H. libanus n. sp. 

DovviL.LÉ note cependant: «l'âge des «calcaires à Radio- 
lites» présente par contre un peu d'incertitude: d’après leur 
position au-dessous de couches appartenant au Turonien inférieur, 
il est naturel d'en faire du Cénomanien, mais il est possible que 
leur partie supérieure soit déjà turonienne, comme semblerait 
l'indiquer la présence de Chondrodonta joannae... ». 

Dans le sens de cette remarque, ZUMOFFEN (1926) place la 
limite inférieure du Turonien à un banc à Nerinae requieni d'Orb., 
qui se situe au sein des « calcaires à Radiolites ». Mais cette limite 
n'est pas praticable sur le terrain. 


Lors du lever de la carte géologique au 1/50 000 du Liban, 
la « marne à Ammonites » s'est révélée un précieux repère per- 
mettant de séparer le Turonien et de reconnaitre la structure 
des masses calcaires crétacées. Là oü, comme sur le bord W 
de la Békaa elle a un équivalent calcaire, la distinction devient 
impossible. 

La meilleure coupe du Turonien est celle de l'Ouadi Eddé, 
au N de Jbaïl entre Habline et la côte (DUBERTRET, 1944); « les 
couches plongent réguliérement vers la mer et en descendant 
le ravin, on remonte la série stratigraphique : 

— à la hauteur de Kfoun, calcaires compacts en bancs massifs 

sombres équivalent des « calcaires à Radiolites ». 

— au-dessus de Habline, marnes calcaires claires, finement 
et réguliérement litées; dans le haut, rares Ammonites 
turoniennes, Natica (Cepatia ?) amchitensis Delpey; puis 
bancs plus calcaires, en partie bréchoides, à Ammonites 
nombreuses, parfois trés grandes: Thomasites rollandi, 
Pseudotissotia sp.; rares Hippurites. 

— à l'approche de Ghorfin, la stratification, jusqu’alors tran- 
quille, se trouble brusquement: la marne se charge de 
lits serrés de rognons de silex, disposés en stratification 
entrecroisée en grand; des paquets de sédiments, ayant 
jusqu'à 10m d'épaisseur, s'amincissent en biseau et se 


coincent contre un plan oü ils sont recouverts en discor- 


dance par d'autres couches semblables. 
— à un niveau plus élevé formant créte vient une bréche 
grossière qui passe, dans le sens du plongement, à du 
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calcaire compact en amas informes, puis à des marnes 
calcaires à lits de rognons de silex serrés; des éclats de 
silex, disposés dans la marne prouvent que le silex, formé 
aussitôt le dépôt, a été remanié sur place. 

— plus haut encore, la brèche reprend, reportée vers la côte, 
et de nouveau passe latéralement à du calcaire compact 
et à du calcaire marneux à rognons de silex. 

— le faciès calcaire finit par dominer et se maintient jusqu’au 
plus hautes assises; par places font saillie des récifs d’Hip- 
purites silicifiés. » 

« La succession à partir des premières couches à Ammonites 

et Hippurites, mesure environ 200m de puissance. » 


A environ 4 km au N, à Maat (notice explicative de la feuille 
au 1/50 000 de Jbail) un lambeau turonien coiffe une butte céno- 
manienne à 4 km de la côte. La couche marneuse des coupes 
précédentes n'est guère identifiable ici parmi les alternances de 
calcaire et de marne du passage du Cénomanien au Turonien. 
Le long de la route d'accés, au voisinage de la limite Cénomanien- 
Turonien, des paquets de graviers sont incrustés dans le calcaire. 
Dans une couche marneuse du haut de la colline apparaissent des 
récifs à Hippurites; puis, au passage du banc calcaire sus-jacent 
à une nouvelle couche marneuse, se trouvent par centaines. Tho- 
masites rollandi, pseudotissotia, etc. 


Ces deux coupes se confirment et montrent que les Hippuri- 
tes sont apparues en méme temps que les Ammonites turoniennes; 
le développement des uns et des autres parait dépendre du milieu 
local. — La présence de graviers incrustés dans le Cénomanien 
à la base du Turonien de Maat, l'enchainement des faciés et les 
bréches de l'Ouadi Eddé marquent un mouvement d'exhausse- 
ment du fond marin avec régression de la côte vers PW. 

Il est à noter enfin que le Turonien se distribue en auréole 
tout autour du massif du Liban et qu'il n'a jamais été trouvé 
sur ses hauts-plateaux. Peut-étre le massif du Liban a-t-il com- 
mencé à émerger dés la fin du Cénomanien. 

Pour la description des Ammonites turoniennes, voir: 
Basse E. — Les Céphalopodes crétacés des massifs côtiers syriens. 


Notes Mém. Sec. Et. Géol. Syrie et Liban (1937), II, p. 180-191, 
pl. VIII-XI et (1940), III, p. 454-461, pl. VII-IX. 
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V 


VILLAFRANCHIEN (Liban). 


Werzez R. (1951). — Notice explicative de la feuille de Tri- 
poli au 1/50 000, p. 43. 


A Arka, 21 km à l'ENE de Tripoli ou 4 km à I'W.SW de 
Halba, un banc calcaire détritique jaune-clair, 40 m a 


— Flabellipecten arkanus Opp.; 

— Chlamys scabrellus Lmk; 

— Cubitostrea frondosa M. de Serr.; 
— Cassidaria colimophora L. 


constituant le couronnement du Plaisancien, est surmonté par des 
«conglomérats et grés jaunes avec lentiles de tufs calcaires à 
empreintes de feuilles, 60 m », de fort pendage vers la plaine. 
Des conglomérats équivalents existent certainement ailleurs 
au Liban, mais c'est le seul cas où, grâce à la présence du Plai- 
sancien marin, il puisse étre fait mention de Villafranchien. 


Voir: Zrharta (Molasse de ...). 


VINDOBONIEN DU NW DE LA SYRIE .... Néogéne marin 

BLANCKENHORN M. (1890). — Das marine Miocàn in Syrien. 
Denkschr. math.-naturw. Kl. kais. Akad. Wissensch. Wien, 57, 
p. 591-620. 


FnEcH Fr. (1926). — Geologie Kleinasiens im Bereiche der 
Bagdadbahn. Z. deutsch. geol. Ges., Bd. 68, pp. 74-81. 
BLANCKENHORN M. u. OPPENHEIM P. (1927). — Neue Beiträge 


zur Kenntniss des Neogens in Syrien und Palästina. Geol. u. 
palaeont. Abh., neue Folge, 15, H. 4, p. 321-357, pl. 21. 


JACQUET F. (1933). — Une faune du Miocéne moyen dans la 
vallée du Nahr el Kebir (Nord de Lattaquié), Syrie C.R. Soc. géol. 
Fr., p. 67-68. 

Roman F. (1940). — Listes raisonnées des faunes du Pliocéne 
et du Miocène de la Syrie et du Liban. Notes Mém. Sec. Et. géol. 
Syrie et Liban, III, Faunes miocénes p. 382-399, pl. V, fig. 3. 

Le Burdigalien du NW de la Syrie est réduit, semble-t-il, à 
ce que certains ont appelé des « bassins résiduels », et la voie 
de communication de la Méditerranée avec le bassin de l'Aafrine 
n'est pas connue. 

Le Vindobonien, transgressif, a une extension beaucoup plus 
large. Par les couloirs du Nahr el Kebir de Lattaquié et de 
l'Oronte inférieur, et probablement le long du Taurus, la mer 
pénétrait vers Alep, et l'Euphrate et au-delà communiquait avec 
l'Océan Indien. Mais bientót un seuil s'est élevé dans la région 
d'Alep et a divisé le chenal en un golfe méditerranéen et un 
EH Persique, long de 2000 km, dont le golfe actuel est le 
résidu. 
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Cette évolution s'est répercutée sur la sédimentation : elle 
est en principe d'abord calcaire, puis marneuse; mais l'influence 
du cadre géographique immédiat peut modifier le faciés et la 
distinction d'un étage helvétien (calcaire) et d'un étage tortonien 
(marneux) ne parait pas valable. » 


A) Couloirs du Nahr el Kebir N et de l'Oronte inférieur. 


Dans le couloir miocéne séparant le massif Alaouite des 
roches vertes du Bassit et du Baër, le faciès calcaire de la base 
du Vindobonien disparait et fait place à des marnes argileuses et 
sableuses avec nombreux niveaux de galets fins et grossiers. Les 
plus basses couches visibles, en face de Kfarié, ont fourni une 
faune à caractère tortonien (F. JACQUET) : 

— Pectunculus pilosus L.; 

— Conus dujardini Desh.; 

— C. cf. haueri Partsch.; 

— C. cf. avellana Lmk.; 

— Xenophora deshayesi Mich.; 

— Mitra fusiformis Br.; 

— Natica josephinia Bronn.; 

— Ampullonatica repressa Rov.; 

— Balantium cf. Bellardi And.; 

— Lucina collumbella Lmk var. strictula Sacco; 

— Ancillaria glandiformis Lmk. 


Les marnes sont couronnées par du calcaire grossier au- 
dessus duquel suivait une assise de gypse massif. Mais cette der- 
niére a été en grande partie érodée: elle est visible encore le 
long de la route Lattaquié-Alep, à l'E du pont de Khan Attala 
sur le Nahr el Kebir. Le Plaisancien repose dessus en discor- 
dance. 

C'est surtout dans la vallée de l'Oronte inférieur (entre la 
plaine de l'Amouk et la mer) ainsi que dans le Kosseir que le 
Vindobonien est typiquement développé et riche en fossiles. Il est 
discordant sur un substratum paléogéne raviné, débute par des 
conglomérats, passe à du calcaire compact, puis à une marne 
claire; une dalle calcaire couronne la série. 

Les faunes sont abondantes dans les poudingues, calcaires et 
couches de transition des calcaires aux marnes; elles ont un 
caractére helvétien : 

— Echinolampas hemisphaericus Lmk var. maxima de Loriol; 

— Clypeaster pentadactylus Péron, Gauth., Cott.; 

— Cl. tauricus Desor.; 

— Cl. intermedius Desm.; 

— Cl. campanulatus Schloth.; 

— Cl. altus Klein. 

(DUBERTRET, CoTTREAU, 1938). 

— Ostrea crassissima Lmk; 

— Chlamys sub-malvinae Blanck.; 

— Ch. fasciculata Millet; 

— Ch. calaritana Menegh.; 
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— Ch. latissima Brocchi var. nodosiformis de Serres; 
— Ch. albina Teppner; 
— Ch. scabrella Lmk; 
— Ch. multiscabrella Sacco; 
— Amussium cristatum Bronn. mut. badense Font.; 
— Flabellipecten larteti Tournouer; 
— Pecten fuchsi Font.; 
— P. prae-benedictus Tourn. 
(DuUBERTRET, ROGER, 1938). 


Dans les marnes, les faunes, beaucoup plus rares, ont un 
caractére tortonien, avec: 

— Lucina (Linga) collumbella L.; 

— Ancilla (Sparella) glandiformis Lmk. 


B) Plateau d'Alep. 


Au-delà de l'Oronte (à l'aval de Jisr ech Choghour), le Vin- 
dobonien s'étend en plateau monotone jusqu'à Alep. 

Il est découpé, à proximité de l'Oronte, par des failles méri- 
diennes et gráce au jeu des compartiments pointe cà et là le 
substratum calcaire crayeux éocéne supérieur. C'est le méme 
substratum, plus crayeux, qui se dégage à PE d'Alep. 

Le Vindobonien débute par des calcaires; dessus suivent des 
marnes claires, mais conservées seulement dans des points bas. 

Coupe à Alep. 

— marne crayeuse blanche, éocéne supérieure (datée par ses 
micro-faunes); 

— basalte altéré; 

— calcaire poreux, bréchique, à Lithothamnium et : 

— Clypeaster Martini Desm.; 

— Cl. intermedius Desm.; 

— Echinolampas hemisphaericus Lmk; 

— Scutella lusitanica de Loriol; 

— Amphiope bioculata Lmk (Koert, 1924); 
— Chlamys albina v. Teppner. 

Traversons le plateau vindobonien en allant d'Alep vers le 
N.NW, vers Qatma et Aafrine. A la sortie d'Alep, les calcaires 
deviennent nettement plus compacts, karstiques et bleutés, vers 
VW. Plus loin, à l'approche de Qatma, le paysage s'adoucit, quel- 
ques ravinements montrent des galets meubles et du basalte. 
La structure géologique n'apparaît qu'à la descente de Qatma sur 
Aafrine et dans les environs d’Aafrine. Cette région a été, pen- 
dant toute la durée du Vindobonien, un foyer de volcanisme basal- 
tique. A partir d’un cratère situé dans les environs de Kara Tepe 
(montagne noire), au N.NE d’Aafrine, des nappes basaltiques se 
sont répandues et se sont interstratifiées à divers niveaux et jus- 
que vers le sommet de la succession vindobonienne. L'arrivée de 
ces nappes sur des fonds marins peu profonds a créé des conditions 
littorales et provoqué le dépôt de galets, parmi lesquels prédomi- 
nent des roches vertes et des radiolarites. Ainsi des galets accom- 
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pagnent le basalte. Celui-ci a été reconnu assez loin en direction 
d'Alep, par des forages et il semble hors de doute que le basalte 
d'Alep soit également vindobonien. 

Un banc de poudingue intercalé dans le basalte, à 3 km au 
SW de Qatma, a fourni une faune typiquement vindobonienne : 

— Clypeaster martini Desm.; 

— Echinolampas hemisphaericus Lmk; 

— Scutella subrotundaeformis Schaur.; 

— Chlamys sub-malvinae Blanck.; 

— Flabellipecten larteti Tournouer. 

A 150 km à l'E d'Alep, le calcaire vindobonien d'Alep passe 
au «Calcaire de lEuphrate» et s'enfonce sous la formation 
gypso- saline des « Lower-Fars » (q.v.). 


BHRARSCONNIEN (EDan as ce sy rise dat dune are à Crétacé 


ZuMOFFEN G. et Douvizzé H. (1909). — Le Crétacé du Liban 
entre Beyrouth et Tripoli. C.R. Soc. Géol. Fr., p. 36: 

« Calcaires et marnes bariolées à moules de Gastéropodes et 
de Lamellibranches, à Placenticeras syriacum et Enallaster ». 

Au-dessous est mentionné le « grès à lignites ». 

Dovvirré (1910, p. 56) précise : 

« Marnes à Amm. syriacus et Enallaster delgadoi avec mou- 
les de Bivalves et de Gastéropodes ». 

Au-dessous, « alternances de marnes et des calcaires jauna- 
tes où abonde Orbitolina lenticularis, moules de Bivalves et de 
Gastéropodes » et au-dessus « couches à fossiles siliceux (Eora- 
diolites lyratus Conrad) ». 

Synonymies : 

Zone des Ammonites syriacus de Fraas, 1878; 

Stufe des Buchiceras syriacum v. Buch de NoETLING, 1886; 

Niveau à Knemiceras syriacum de DouvizLé, 1910, p. 60; 

Albien de DUBERTRET et VAUTRIN, 1937. 


WEALDEN (Liban) au]. 45 UML LL A IQ Crétacé, base 

Korrt W. (1924). — Geologische Beobachtungen in Syrien 
und Palästina während des Feldzuges 1917-1918. Z. deutch. geol. 
Ges., p. 23-29, pl. III. 

JANENScH W. (1924). — Fische aus dem Dysodil des Wealden 
vom Libanon. Ibid., p. 54-59, fig. 5. 

Korrt compare les grès à lignites du Liban au Wealdien 
d'Allemagne du N : « Alles spricht dafür, in der Unterkreide des 
Libanon eine festlándische Bildung etwa im Bereiche eines 
Astuars zu erblicken, also für áhnliche Bildungsbedingungen, wie 
man sie für den Wealden voraussetz. » 
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Les couches à lignite (dysodil) de Kfar Selouan, sur le ver- 
sant N du Jebel Kneissé, ont fourni : 

— Weichselia reticulata Stocks et Webb; 

— Pleuropholis koerti Janensch, (?) Thrissops sp.; 
qui indiquent un âge néocomien. 


Voir: «grès de base ». 


WUSTENKALKSTEIN ................ Eocéne, Cénomanien 


Diener C. (1885). — Die Structur des Jordanquellgebietes. 
Sitzb. kais. Akad. Wissensch. Wien, XCII, I. Abt., Nov., p. 636. — 
(1886) : Libanon, p. 47. 

« Während im Libanon, der Scholle des Dahar el-Litani und 
bei Baalbek die Senonmergel von Nummulitenkalken iiberlagert 
werden, bildet im Antilibanon und den Gebirgen der Palmyrene 
ein anderer, wohl bis zu 600 m mächtiger Schichtcomplex das 
Hangende der Oberen Kreide. Was die stratigraphische Stellung 
dieser Schichtgruppe, fiir die ich den Namen « Wiistenkalkstein » 
in Vorschlag bringe, anbelangt, so bin ich geneigt, fiir dieselbe 
gleichfalls ein eocänes Alter in Anspruch zu nehmen. » 

La carte géologique au 1/500000° de DIENER figure comme 
Wüstenkalkstein toute la moitié nord, cénomanienne-turonienne 
de l'Anti-Liban ainsi que les noyaux calcaires de méme âge des 
plis de la Damascéne et de la Palmyréne, ce qui explique l'absence 
de Nummulites et la nécessité dans laquelle s'est trouvé DIENER 
de différencier ces calcaires de ceux qui effectivement sont éocé- 
nes. 

Le terme n'a été employé que par DIENER. 


ZAHLÉ (Marne lacustre de...) ......... Néogéne continental 
(?) Pontien 

Carte géologique au 1/50 000° du Liban, feuilles de Baalbek, 
Zahlé, Rayak, Rachaya Nord. 

De Chtaura (Békaa) vers le NE, sur 25 km, un complexe 
néogéne continental s'appuie en discordance sur un liseré de cal- 
caire lutétien qui marque le pied du massif du Liban. La vallée 
du Nahr Berdaouni le coupe transversalement à Zahlé et en donne 
une excellente coupe : 

Poudingues et marnes lacustres s’enfoncent avec 30-35° de 
pendage vers le SE, vers la Békaa; le calcaire lutétien contre 
Fidi. ils s'appuient est redressé à 50-600. De bas en haut succè- 

ent : 

— poudingue; quelques m.; 
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— marne lacustre grise à Hydrobia, Melanopsis, etc...; 800- 
900 m; 
— conglomérats concordants; 500-600 m. 


Vers le NE, des conglomérats se substituent à bonne partie 
de la marne lacustre. 

La marne lacustre est pontienne, des terrains semblables A 
Kefraya, 25 km au SW de Zahlé, ayant fourni des dents d’Hip- 
parion (Kansou M., 1961). — Le conglomérat sus-jacent pourrait 
étre pliocéne. 

Le terme désigne l'un des faciès les plus typiques du Néogène 
continental. 

Pour la description des faunes du Néogéne d'eau douce, 
notamment de Zahlé, voir: BLANCKENHORN M. (1927). — Neue 
Beitráge zur Kenntniss des Neogens in Syrien und Palaestina. 
III. Süsswasserpliocánbildungen. Geol. u. palaeont. Abh., N. Fol- 
ge, 15, f. 4, p. 32. 


ZAHLÉ (Poudingue de...) ............. Néogéne continental 
(?) Pliocéne 


Carte géologique au 1/50 000° du Liban; feuilles de Zahlé, 
Rachaya Nord. 


500 à 600 m de poudingue surmontant, à Zahlé, Békaa cen- 
trale, 800 à 900 m de marne à Hydrobia, Melanopsis, etc... et à 
fins lits de lignite. Les deux formations plongent avec 30-359 de 
pendage vers le SE. 

La marne étant pontienne, le poudingue de Zahlé pourrait 
correspondre à une activation de l'érosion au début du Pliocène. 
Il serait alors équivalent au « conglomérat du Sahel Sahra » de la 
Damascéne. 


Voir: marne lacustre de Zahlé. 


ZRHARTA (Molasse de...; marnes sableuses de...) .. Néogéne 
Plaisancien 


Carte géologique au 1/200 000° du Liban, feuille Tripoli. 

Carte géologique au 1/50 000° du Liban, feuille Tripoli et 
notice explicative p. 42-44. 

Désigne le Pliocéne marin (Plaisancien) de la région de Tri- 
poli, qui occupe le fond synclinal entre le Jebel Tirbol et la mon- 
tagne, enveloppe le J. Tirbol au N et se poursuit vers le NE, le 
long du pied du massif du Liban, jusqu'aux basaltes de la trouée 
'Tripoli-Homs. 

Sa seule coupe compléte est celle du Nahr el Arka, oü la 
marne lacustre pontienne est surmontée par (R. WETZEL) : 


Plaisancien (360 m de sédiments) 


— nappe basaltique en orgues, 15 m; 
— marno-calcaire gréseux, 20 m; 
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— nappe basaltique, 22 m; 

— marno-calcaire gréseux, 20 m; 

— marne crayeuse jaunâtre à Amussium cristatum, 52 m; 

— nappe basaltique, 10 m; 

— calcaire gréseux blanc à Foraminifères, Pecten, Car- 
dium, passant latéralement à un calcaire oolithique 
poreux, à grains basaltiques, 30 m; 

— marne gris-jaunatre à A. cristatum, 133 m; 

— argile gris-bleu à Foraminifères, À. cristatum, Lucina 
sp. Venus sp., etc, 65 m; 

— banc calcaire détritique jaune clair, 40 m, a: 

Flabellipecten arkanus Opp.; 

Chlamys scabrellus Lmk.; 

Cubitostrea frondosa M. de Serr.; 

Cassidaria colimaphora L. 
Villafranchien . 


— conglomérats et grès jaunes avec lentilles de tufs cal- 
caires à empreintes de feuilles, 60 m. 


Synonymies : 


« Poudingue et calcaire marneux à Amussium cristatum Brn » 
(feuille de Sir ed Danié) ou « Plaisancien (Liban) ». 


ZUMOFFEN (Bane'dés..)oo smi, aso. o. NON 99 Crétacé 


HEYBROEK F. (1942). — La Géologie d'une partie du Liban 
Sud. 


Terme créé par HEYBROEK, par analogie avec celui de « mu- 
raille de Blanche », pour désigner ce que ZUMOFFEN, DUBERTRET 
et VaurRIN appellent le « banc à Cardium » c'est-à-dire la base 
de l'Albien. 


Fraas O. (1878) avait en effet créé le terme de « Cardium- 
bánke » en donnant la désignation de la « muraille de Blanche » 
aptienne, formée de calcaire blanc subrécifal et ne contenant 
jamais de Cardium, et en figurant la «falaise de Bikfaya» du 
Jurassique supérieur. Les Cardium pullulent dans les couches 
argilo-sableuses et calcaires, aptiennes supérieures, surmontant la 
« muraille de Blanche », et également plus haut, dans une falaise 
prise pour base de l'Albien, où, à côté d'abondants Lammelli- 
branches et Gastéropodes, apparaissent les Knemiceras. ZUMOFFEN 
avait cru bien faire en rectifiant l'erreur de Fraas et en appelant 
« banc à Cardium » la falaise albienne, et DuBERTRET et VAUTRIN 
ont adopté cette rectification, qui répondait aux faits. 

Le terme de « banc de Zumoffen », comme celui de « mu- 
raille de Blanche» n'est pas conforme aux règles de nomencla- 
ture; mais le premier n'est pas entré en usage, tandis que le 
second est entré dans la littérature avec les écrits de DOUVILLÉ, 
ZUMOFFEN, DUBERTRET et VAUTRIN. 
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INDEX STRATIGRAPHIQUE 


Précambrien du Baër et du Bassit, NW de la Syrie. 
Métamorphique du Baër et du Bassit, NW de la Syrie. 
Trias du Baër et du Bassit, NW de la Syrie. 


Jurassique : 


Jurassique de l'Hermon : 
Hermon (Jurassique de P ...); 
Harpoceras socini Noetling (Zone des...); 
Collyrites bicordata Leske (Zone des...); 
Pecten capricornus Noetling (Zone des...); 
Rhynchonella moravica Uhlig (Zone der...); 
Cidaris glandifera Goldf. (Zone des...) (Noetling); 
Mejdel Chems (Jurassique de...); 
Creniceras renggeri (Niveau à..); 
Aspidoceras perarmatum (Niveau à..); 
Rimé (Marnes sableuses et dolomies de...); 
Qalaat Jenndal (Calcaires dolomitiques sombres de...) ; 
Bqassem (Calcaires ocres de...); 
Hermon (Calcaire de I’...). 


Jurassique de l’Anti-Liban : 
Ouadi el Qarn (Marnes jaunes de P ..); 
Batroune (Calcaires jaunes de ...); 


Jurassique du Liban: 
Caverneux (Calcaire ...); 
Glandarienzone (Fraas); 
Arayakalkstein; 
Glandarienkalk (der jurassische ...) (Blankenhorn) ; 
Cidaris glandaria Lang (Calcaire a...) (Zumoffen) ; 
Tithonique; 
Kesrouane (Calcaire du...); 
Bhannés (Niveau volcanique de...); 
Bikfaya (Falaise de...); 
Salima (Calcaire de...); 
Portlandien (Liban); 
Djisr el Qadi (Falaise de...); 
Lignites (Liban). 


Jurassique du NW Syrien : 
Basaltes jurassiques et crétacés (Liban, Anti-Liban). 
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Crétacé : 


Crétacé inférieur, moyen, supérieur. 


Crétacé du Liban : 


Grès de base (1949) : 
Terrain sablonneux (1833); 
Sandsteinformation (1878); 
Trigoniensandsteine (1885), (DIENER) ; 
Trigoniensandsteine (1886), (NOETLING) ; 
Abeih Sandstone (1891); 
Néocomien (1910); 
Grés à lignites (1910); 
Wealden (1924); 
Grès lignitiféres (1926); 
Grés du Liban (1949); 
Lignites (Liban). 
Aptien : 
Gastropodenzone von Abeih (1878); 
Bewerty beds, Nerinea clays (1891); 
Gasteropodes (Couches 4a...) (1910); 
Orbitolina conoidea-discoidea (Couches à...); 
Trigonia syriaca (Stufe der...) (1886); 
Trigonia distans Conrad (Stufe der...) (1886); 
Blanche (Muraille de …, falaise de...) (1847); 
Cardiumbänke (1878) (Fraas); 
Djezzine (Falaise de...) (1955); 
Mdairej (Falaise de...) (1963). 
Albien : 
Brown clay, Gasteropod clays (1891) ; 
Radiolitenkalke (im weiteren Sinne) (1886); 
Cardium (Banc a...) (1926) (ZUMOFFEN); 
Zumoffen (Banc de...) (1942); 
Ammonites syriacus (Zone des...) (1878); 
Buchiceras syriacum v. Buch (Stufe der...) (1886); 
Buchiceras syriacum und der Austern (Stufe des... 
(1890) ; 
Vraconnien (1909); 
Knemiceras syriacum (Niveau a...) (1910). 
Cénomanien : 
Marno-calcaire (Terrain...) (1833); 
Radiolitenzone (1878); 
Libanonkalkstein (1885); 
Radiolites syriacus Conrad (Stufe der ...) (1886); 
Pileolus oliphanti Noetling (Stufe der ...) (1886); 
Naaman clay-limestones (1891) ; 
Gazelle Mt cherts (1891) ; 
Chalk (Andrafil, Seweifat, etc...) (1891); 
Ostracés (Couches a...) (1910); 
Sannine (Calcaires lités du...) (1945). 
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Turonien : 

Turonien inférieur, supérieur (Liban) (1910): 
Ammonites (Niveau à...) (1910); 

Hippurites (Niveau a...) (1910); 

Ghazir (Marnes blanches de..) (1945); 
Thomasites rollandi (Marnes à..) (1937); 
Hippurites resectus Defr. (Calcaire a...) (1937). 


Sénonien Liban, Damascéne : 

Senon, Noetling (1886); 

Chekka (Marnes blanches de ...); 

Bitume de Judée. 

Hakel (Schiefer von ..); 

Sahil Alma (Mergel mit den Fischen von ..); 
Fischschiefer (Noetling); 

Poissons du Liban (Couches à..); 

Crustacés du Liban (Couches 4...); 
Céphalopodes de Hadjoula, Hakel, Sahel Alma; 
Hakel (Couches à Poissons, Crustacés de ...); 
Maifouk (Couches à Poissons, Crustacés de ...); 
Hadjoula (Couches à Poissons, Crustacés de...); 
Sahel Alma (Couches à Poissons, Crustacés, Céphalo- 


podes de...); 


Crétacé Anti-Liban et Damascéne: 


Doumar (Marnes blanches de...) (1959); 
Phosphates (Syrie); 


Asphaltes de Makaren (Vallée du Yarmouk), Syrie; 


Crétacé du NW Syrien : 
Asphaltes de Lattaquié, de Kfarié (Syrie). 
Roches vertes du NW de la Syrie. 
Ophiolites du NW de la Syrie; 
Chromite du Baër et du Bassit (Syrie); 
Pyrolusite du Baër et du Bassit (Syrie); 


« Lambeaux » associés aux roches vertes du NW de 


la Syrie. 
Paléogène : 
Paléogène du Liban : 
Paléocéne; 
Medjel Aannjar (Calcaires marneux de ...); 
Jebel ed Dahr (Calcaire du ...). 
Paléogéne de la Damascéne (1938) : 
Wüstenkalkstein (1885). 
Paléogéne du NW Syrien. 
Paléogène de la région d'Alep: 
Spatangidés (Niveau 4a...); 


a 


Nephrolepidina tournoueri (Niveau à petites...); 
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Néogène : 


Schizaster parkinsoni (Niveau à ...); 
Eulepidina elephantina (Niveau à ...); 

Grès bitumineux du Jebel Bichri, Syrie; 
Bitume de Ouadi Kir, Jebel Bichri, Syrie. 


Néogène du Liban : 


Burdigalien (1933) ; 

Fleuve du Chien (Calcaires du ..); 

Nahr el Kelb (Calcaires marneux du ...); 

Colline Dimitri (Calcaires marneux de la ...); 

Jebel Tirbol (Calcaires massifs du ...); 

Amussium cristatum Brn. (Poudingues, calcaires mar- 
neux à..); 

Zrharta (Mollasse de.., marnes sableuses de...); 

Pontien; 

Zahlé (Marne lacustre de ...); 

Zahlé (Poudingue de ...); 

Nahr el Arka (Marne lacustre du ...); 

Nahr el Barid (Marnes lacustres et poudingues de ...); 

Nahr Hasbani (Poudingues du ...); 

Kafer Roummane (Poudingues de ...); 

Marjayoun (Marne lacustre de ...); 

Nabatt (Marne lacustre de...); 

Melanopsisstufe. 


Néogène de la Damascène : 


Doumar (Conglomérats et marnes rouges de...); 
Nahr el Arad (Tufs lacustres du...); 
Sahel Sahra (Conglomérats du...). 


Néogéne du NW Syrien : 


Burdigalien; 

Vindobonien; 

Pliocéne; 

Pliocene marin de la piste Homs-Palmyre (Diener); 
Melanopsisstufe; 

Pontien. 


Quaternaire : 


Villafranchien (Liban); 
Pleistocéne du Liban; 
Pleistocéne Alaouite; 

Ramleh (côte méditerranéenne); 
Croüte. 


Basaltes néogénes Liban. 


Basaltes néogénes et quaternaires, Damascéne. 


Enclaves d'olivine et de fragments fondus d'augite; 
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Trachyte phonolitique de Kafer, Jebel Druze (Syrie); 

Palagonites du Jebel Seiss (Syrie) ; 

Hébariyé, Safa (Gisement ossifére de...); 

Khirbet el Umbachi et Hébariyé, Safa (Gisement ossi- 
fére de...). 


Basaltes néogénes et quaternaires du NW de la Syrie. 
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INDEX DES LOCALITÉS CITÉES 


Liban, Syrie, chaînes des grands massifs côtiers 
et confins à l'Est 


(Prawcnzs, I, II et III en pochette) 


Les indices alphabétiques renvoient au carroyage des cartes 


A 


Aabde (ED 

Aabd el Aaziz (J.) 

Aabey 

Aafrine h 

Aafrine (Sou) 

Aala (J.) 

Aaley 

Aamchite 

Aantar (J.) 

Aarné 

Aasfouriyé (4 km SE Bey- 
routh) 

Aaraya 

Aazaz 

Abiad (N. el) 

Abou el Aata (J.) 

Abou Ali (N.) 

Abou Douhour 

Achoane Charki (v. Giaour 
Qrane) 

Aïnab  . 

Aïn Figeh 

Aïtouli (3 km E de Roum) 

Akra (J.) 

Alaouite (J.) (= 
riyeh, J.) 

EP 


ALEXANDRETTE 

Amanus 

Amouk Gueul 

Ansariyeh (J.) (=Alaouite, 
Ai) 


ANTIOCHE 
Aouali (N. el) 
Arad (O. el) 


Arka 
Ayourane (J.) (Bassit) 


Ansa- 


B 


Baalbek 
BAER 
Baflioune 
Banias 
Baouarta 


(pl. I, II, IID 


Barada (N.) 

Baraka (T.) 

Barhtche Rhaz 

Barid (N. el) 

Barouk (J.) 

BASSIT 

Batroun 

Batroune 

Bcharré 

Beaufort (Château de) 
Beït Jinn 

Beït Meri 

Beït Zekra (v. Kfarié) 
BEKAA 


Berdaouni (N.) 
BEYROUTH 
Bhamdoun 
Bhannés 
Bichri (J.) 
Bikfaya 
Blaouza el Ouadi 
Boricha (J.) 
Bqassem 
Broummana 
Bülbül 


Cc 


Chahba 

Chakhoura 

Chbeit (J.) 

Chebaa 

Chekka 

Chien (Fl. du) (=Kelb N. 
l 


e 
Choueifate 


D 


Dahr (J. ed) 
Dahr el Béidar 
DAMAS 
Damour N. 

Dar Taazé 

Deir ez-Zor 
Denama (T.) 


BC gh 
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Derkouch Cc Jbail : 
Dhers (T.) Ei Jdeidé "cae 
Diret et Touloul Eh Jezzine (—Djezzine) 
Djéblé Bd Jisr ech Chogour 
Djezzine (—Jezzine) Bh Joubbat ez Zeit 
Douélé (J.) Db Jounié 
Doumar CDh Jourdain (F1.) 
DRUZE (J.) Dk Joz (N. el) 

E K 
Eddé Bf Kafer 
Euphrate OPo Kafroun 


Kanndil (O.) 
Kaoukaba (4 km W Has- 


F baya) 
: Kara Sou 
Fih Bf Karatchok Dagh 
Fourgloss Mp Kara Tepe 
Kasyoun (J.) 
Katana (— Qatana) 
G Katma (— QUA 
bi N.e 
GHAB (ED Ced Kebir s iN. D 
Ghazir Bg Kefer Niss 
Ghorfin | Bg Kefraya 
Giaour Qrâne Da Kelb (N. el) — (Chien 
(FI. du) 
Kelhate (J.) 
H Kesrouane 
Habbouch Ah p 
Habline (12 km E Ghorfin) Bg Kfoun (3 km E Ghorfin) 
Hadjoula Bg Khabour (N.) 
Hafté Cc Khaizaran 
Hakel Bg Khan el Joz 
Halba Cf Khiam (ED 
HAMA Dd Khirbet el Umbachi 
ees (El) : A Ch Khodor (v. Kfarié) 
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I. — INTRODUCTION 


Historical Foreword. 


Although occasional geologists had made journeys along the 
Euphrates River route from Aleppo to Baghdad, along the trans- 
desert route from Damascus or Homs to Palmyra and Mosul, and 
along the trace of the Berlin - Baghdad railway, no systematic 
geological exploration was carried out in Interior Syria until 
1929 when Louis DUBERTRET was appointed ‘Chef de la Section 
d'Etudes géologiques du Haut Commissariat de la République 
Française en Syrie et au Liban’. During the following years 
DusERTRET, with his colleagues H. VAUTRIN and A. KELLER, made 
extensive reconnaissances and considerable detailed surveys. In 
1933 they issued the first geological map of the country on a scale 
of 1 in 1 million. A revised version was published in 1939 and 
another in 1945. Numerous publications have since made the data 
freely available. 


In 1933 Petroleum Concessions (Syria and Lebanon) Ltd., 
later changed to Syria Petroleum Company, Ltd., — « S.P.C. » — 
(an affiliate of Iraq Petroleum Company Ltd., — «LP.C.» —) 
as well as the Compagnie des Asphaltes et Pétroles de Lattaquié 
were granted permits for exploration for petroleum. From that 
date geologists of these companies carried out geological mapping 
and research. S.P.C. later acquired the holdings of the Lattaquié 
company. 

In 1938 Syria Petroleum Company Ltd. began drilling deep 
boreholes in search of oil, and prior to the shutdown in 1941, due 
to the 1939 - 1945 war, had drilled Jebissa nos. 1 & 2, Derro no. 1, 
Cherrifé no. 1 and Doubayat no. 1. 

In the post-war period geological survey by the Company 
was intensified and many sections for stratigraphical research 
were measured, sampled and studied. In addition gravity and 
magnetic surveys were carried out over all of Interior Syria 
(excluding basalt-covered areas) E of the Aleppo-Homs railway 
and S of the Jebel Aabd el Aaziz and of Jebel Sinjar in Iraq, 
though in the Palmyra mountains only tie-lines were surveyed. 
A certain amount of reflection seismograph survey was also done, 
but the technique was found at that time to be inadequate to give 
good results in the peculiar geological conditions obtaining. 
Additional deep boreholes were drilled, viz: — Baflioun no. 1, 
Dolaa no. 1, Abba no. 1, Jebissa no. 3, Rhouna (Ghouna) no. 1, 
and Gbeibe no. 1. 

S.P.C. surrendered its concession in 1951, having found only 
dry gas in Jebissa and Rhouna structures, though non-commercial 
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traces of oil had been met with in several holes (See GHORAB, 
1960). 


In 1955 the Men Hall Exploration and Exploitation Co. was 
granted prospecting licences over certain areas, and in 1956 drilled 
Qaratchok Darh no. 1 finding some oil. Subsequent wells extended 
the limits of the field, and later boreholes drilled by the Syria 
Petroleum Authority have also found oil in the field. 

Concordia Company of Hannover, Germany, also obtained 
prospecting licences in 1955, and after extensive seismograph 
survey drilled deep boreholes Bouab nos. 1 and 2, Shaikh Sollakh 
no. 1, Bardé no. 1, Qamichliye no. 1 and Soueidia nos. 1 and 2. 
Non-commercial traces of oil were found in several holes, but 
only the last two found accumulation in possibly commercial 
quantity on a seismographically indicated structure a just S of 
Qaratchok Darh structure. 

Little has so far been published concerning these works. 


As a result of the history outlined a certain duality in the 
method of approach to the geology of Interior Syria is inevitable. 
DusERTRET and his colleagues, being mainly concerned with 
mapping the surface geology on small scales (1/50,000, 1/200,000 
and 1/1,000,000) have adhered as far as possible to the European 
age stages (though, of course, mapping largely on the basis of 
lithological units which are conventionally equated with stages) 
and their work is based upon macro-fossils. But the geologists of 
the Oil Companies (especially the S.P.C. and the MenHall Co.), 
have regarded the geology from the point of view of lithology. 
Thus they have divided the stratigraphical sequence into litho- 
stratigraphic formations and groups following the rules compiled 
by G.H. ASHLEY and others (1939) supplemented by H.B. HEDBERG 
(1952), published in the Bull. Amer. Assoc. Petr. Geol. Their work 
is mainly controlled by the study of microfauna. 

In this connection it must be explained that since micro- 
palaeontological studies have not been developed sufficiently 
to enable precise correlations with European age stages to be 
drawn, an informal terminology has been used. Thus the term 
« lower » Eocene may include some sediments of early Lutetian 
age in places (See L.S.I., Iraq, pp. 8 and 9). The terms « middle » 
and ^ upper" Eocene are applied to subdivisions of the Eocene 
which correspond approximately, but not necessarily exactly, with 
the Middle and Upper Eocene of the European time scale. Similar 
terms, and for similar reasons, have been applied to the Oligo- 
cene. The terms “ lower”, “ middle ” and “ upper " do not imply 
strict correlation with the Lattorfian, Rupelian and Chattian. 
Informal notation of age has also been adopted in the Miocene. 
Strata below the Lower Fars have been termed * lower " Miocene. 
The Lower Fars itself is considered “ middle " Miocene, while 
the Upper Fars is considered “ upper" Miocene. But it is not 
claimed that the “ middle " Miocene correlates strictly with the 
Vindobonian, nor that the " upper" Miocene is of Pontian age 
(Op. cit.). 
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In a number of cases departure from the rules of nomen- 
clature as given by AsxLey et al. (1939) has seemed necessary. 
Some units described under a single name have a patchy, not 
continuous distribution. the form of unity, which justifies this 
departure from the rules, lying in the contemporaneity and essen- 
tial identity of facies, fauna and stratigraphic relationships of the 
various separate developments. 

Well sections have inevitably been selected as types in some 

cases, though this is normally bad practice. 
The terms Lower Fars and Upper Fars have been maintained 
because of long usage. Certain informal terms such as Aptien- 
Albian, Yannta facies, ‘“ upper" Eocene globigerinal marl’, 
Maaloula, etc. have been introduced because no formations had 
been defined and named, or for reasons stated in the text. And 
new names have been substituted in certain cases where recent 
developments have seemed to the editors to invalidate or render 
doubtful old names. 

The first edition of the lexicon of stratigraphy of Interior 
Syria contains much more detailed information than would nor- 
mally be required, in order to record original data not hitherto 
published, and which otherwise might not appear in publication. 
Much of this can be summarised in a later edition. 


Explanatory notes. 


The term ‘Interior Syria’ has been used to cover all of 
Syria E of a line joining Soueida in Jebel ed Drouz, Nebek, 
Homs, Hama, Aleppo, Tchoban Bey on the Turkish frontier. But 
certains formations occurring in the territory to the W, NW and N 
of Aleppo have been included, partly because S.P.C. did field- 
work and drilled the Baflioun borehole there, partly because of 
the bearing of the geology on that of Interior Syria. 

Most of the names used for geological units are of Syrian 
origin, but a few are drawn from the Jebel Sinjar and from the 
Ga’ara in Iraq. Spelling is based upon the 1/1.000.000 topographic 
map of Syria, October 1945, or upon the 1/500.000 topographic 
map in six sheets nos. PDR/449/4080-4085, August, 1945, except 
for some anglicized names such as ‘Aleppo’, ‘Damascus’, and 
for the use of ‘ wadi’ instead of ‘ ouadi’. Transliteration of arabic 
names is usually difficult and confused, and names may vary 
from map to map and even from edition to edition: in conse- 
quence ‘Dj’ is still occasionally found instead of ‘J’, ‘Gh’ 
instead of ‘Rh’, and ‘K’ instead of ‘Q’. Moreover the older 
forms are habitually used in S.P.C. reports. 

The letters “ S.P.C. ” are an abbreviation of Syria Petroleum 
Co. Ltd., “I.P.C.” of Iraq Petroleum Co. Ltd., ^ MenHall Co. " 
of MenHall Exploration and Exploitation Co., “ Concordia” of 
Concordia Company — “L.S.I.” followed by the name of a 
country indicates the fascicule of the Lexique Stratigraphique 
International dealing with the country named. 

Where “unpublished report”, “ unpublished work” or 
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“ unpublished ” with a date is given as authority for a statement, 
that statement has been based on unpublished reports, notes 
memoranda or letters of one or other of the Oil Companies, 
usually S.P.C. 

For arrangement in alphabetical order the arabic definite 
article (el, ed, edh, en, er, et) and the arabic nouns of topography 
(wadi = ouadi — valley or dry water course; nahr — river; 
'ain — spring; jebel — mountain or hilly land) have been dropped 
from formation names, the actual place name only being retained. 

The Bibliography is not complete, but it is believed that most 
of the important works dealing with Interior Syria have been 
listed. 
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IL — BRIEF OUTLINE OF THE STRATIGRAPHY 
AND TECTONICAL HISTORY OF INTERIOR SYRIA 


The sediments, so far as known, fall lithologically into three 

major and three minor divisions, viz: 

(i) the older and the younger Palaeozoic sediments, essen- 
tially and fundamentally clastic, although of marine de- 
position and usually with thin limestones interspersed 

(ii) the Mesozoic sediments, basically massive limestones 
though with very considerable dolomitic, evaporitic and 
argillaceous shale phases : 

(iii) the youngest Mesozoic and the earlier Tertiary sedi- 
ments, essentially chalky: chalky limestones, chalky 
marls, chalky shales, etc. : 

(iv) the younger Tertiary evaporitic sediments — anhydrites, 
gypsum and salt — in the Jezire and Euphrates Valley 

(v) lacustrine sediments in the Palmyra ranges and dis- 
tributed over the Chamiye 

(vi) the younger Tertiary clastics. 


The differences between the first three are very pronounced. 
During the Palaeozoic the régime was one of deposition of clastics, 
even though possibly broken by a gap between the older (Abba 
group) and the younger (Doubayat group). Throughout the Me- 
sozoic the régime was marine and probably peculiar to a kind of 
open shelf condition — (Dolaa group) — though broken by an 
emersion at the Jurassic/Cretaceous boundary. The uppermost 
Mesozoic and older Tertiary saw a régime basically of chalky 
deposition, though again probably broken by a gap at the Cret- 
aceous/Tertiary limit. 

In the younger Tertiary, Syria became divided into separate 
regions with correspondingly different sedimentations, and no 
single regime dominated the entire territory. Of special note, 
however, is the area N and E of the Euphrates River which was 
occupied by a sea extending from the Persian Gulf across Meso- 
potamia, and shared the great evaporitic régime which held sway 
over it. 

While correlation of the earlier régimes with conditions in 
neighbouring territories has not been fully worked out, that of 
régimes (iv) and (vi) is not in doubt. The evaporitic régime is 
certainly an extension of the Iran-Iraq régime, the main difference 
being the deposition of much salt in the Dhiban formation of 
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Syria whereas it seems entirely lacking in this formation in Iraq 
and Iran. Some basins may have been deeper or more completely 
enclosed in Syria during the period. It is generally supposed that 
«the depositional régime of the Lower Fars was governed by 
alternating periods of dessication and of influxes of new sea water. 
The region can be considered as having been a semi-barred basin, 
access to which probably existed in the south » (R.C. van BELLEN, 
L.S.I. Iraq, p. 166). 

The young Tertiary (and Quaternary) clastic régime is due to 
tectonic movements of those ages, in part of folding character, in 
part of basin and swell type. 


The palaeogeographical situation of Syria during the pre- 
Cambrian and Cambrian is unknown. There is marine Cambrian 
in a thick clastic sequence at Derik, W of Mardin, in SE Turkey 
(L.S.I., Turquie, p. 22), which is reported to show affinities to 
the Cambrian of Jordan: and Cambrian is also believed to have 
been encountered in the Qamichliye borehole in N Syria. 

Ordovician shales are known from Bahdinan, W of Mardin, 
in SE Turkey (N. Tolun, personal communication, 1958: A. Ten 
Dam & N. Tolun, 1961), and also probably in the Qamichliye 
borehole. They are very similar in fauna and lithology to the beds 
in the bottom part of the Abba borehole in N Syria (the “ Abba 
Group" — ?Silurian-Ordovician), and also to beds low in the 
Khleissia borehole in NW Iraq. The Tabuk formation in N Saudi 
Arabia may be correlative (STEINEKE, BRAMKAMP and SANDER, 1958, 
p. 1299). 

The Devonian is not known with certainty anywhere in 
Syria, but may be present below the Carboniferous as seems to 
be the case in SE Turkey (L.S.I., Turquie, p. 37). 

During the Carboniferous fine clastic material interspersed 
with thin limestones was laid down over much of the country. 
Clastic deposition continued, but with less limestone, in the 
Permian. These sediments, together with the chocolate coloured 
shales of the earliest Triassic, make up the “ Doubayat (ex Ama- 
nus) Group ”. The entire group is absent in the Baflioun borehole 
in NW Syria, and the Carboniferous part of it in the Abba bore- 
hole in N Syria, but whether this is due to faulting, erosion or 
non-deposition is not known. 


While the Abba group may have been laid down on a shelf, 
the Doubayat group appears to have been deposited in some kind 
of basin into which detritus was poured from relatively distant 
higher land. But in the early Triassic a marine transgression 
began and subsequently encroached further and further over the 
presumably flat territory as the period progressed and as the 
Jurassic succeeded it. The environment was probably of the nature 
of a kind of open shelf (Henson, Fox and HOLLINGSWORTH in Fox, 
1959), perhaps with semi-enclosed deeps and elevated but still 
submerged plateaux. It laid down the “ Dolaa (ex Mulussa) 
Group ” of limestones, dolomitic limestones and shales, and anhy- 
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drites. From this time on the delivery of clastic detritus in quantity 
ceased until the Mio-Pliocene, any clastics which did arrive 
during this long interval being supplied from what may be called 
‘accidental’ sources. 

Towards the end of the Jurassic there was irregular uplift. 
(Some faulting with considerable extrusion of volcanics occurred 
in the Levant coastal mountains). Large thicknesses of rock 
appear to have been eroded in places, especially in the E of Syria; 
but in certain basins in the W there seems to have been thin 
but continuous sedimentation from the Jurassic into the Lower 
Cretaceous. Shales and marls (with some volcanic constituents) 
interdigitate with thin limestones, and with sands and sandstones. 
These beds in varying combinations and thicknesses make up the 
“ Cherrife Shale Formation ”. They have been found overlying 
strata of upper to lower Jurassic age. 

The distinctive sandy phase was of relatively short duration, 
and in the Aptian there was a renewed marine transgression. Over 
wide areas a limestone - dolomitic limestone and shale - anhydrite 
sedimentation resembling that of the Dolaa group was deposited. 
This is known as the “ Aassafir Formation”. In some places, 
however, a neritic marine sedimentation of highly fossiliferous 
marls and limestones was laid down in this period. These beds 
have not been defined or named as a formation and are herein 
called “ Aptian-Albian ”. 

As the new transgression developed, probably flattening out 
the sea bottom topography by filling, the “ Judea Limestone 
Formation" (? Albian - Cenomanian - ? Turonian) spread over 
the whole as a shallow open sea platform deposit. It was much 
more restricted in extent to the E than the Dolaa group sea had 
been. 

Towards the end of the Cenomanian and in the Turonian 
changes occurred which are not clearly understood. It seems they 
included the uplift to some extent of the twin coastal mountains 
and subsidence of the Doumar-Damascus depression. While there 
was considerable vulcanism in N Palestine none is known in In- 
terior Syria. 

After the Turonian, chalky sediments with abundant pelagic 
and benthonic microfauna were laid down in the W (un-named 
— see ” Maaloula “); while on the shallowing shelf to the E a 
sequence of thick chert beds, bituminous limestones, phosphatic 
limestones, followed upwards by gypseous marls, with a very 
restricted and special microfauna throughout, was deposited. These 
are the “ Rmah Chert Member ” and the “ Erek Marls Member ” 
of the “ Soukhne Formation ”. The total volume of silica and 
phosphate is very great. The Soukhne formation ends in many 
sections with the “ Tantour Glauconite Lenticle ”, which is thought 
to be a deposit consequent upon the attainment of a base level of 
sedimentation. 

The foraminiferal chalky régime eventually established itself 
and replaced the chert-phosphate sedimentation in Upper Cam- 
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panian - Maestrichtian times, laying down the “ Shiranish For- 
mation ” of the “ Palmyra Marl Group ”. This is generally con- 
sidered to mark a new transgression of the sea, yet its deposits 
did not extend in most cases much beyond those of the chert - 
phosphate beds: moreover these younger chalks often contain 
considerable gypsum in veins and crystals and also a good deal 
of glauconite scattered throughout, sometimes concentrated in 
lenticles. 

Movements appear to have continued, always of epeirogenic 
and tafrogenic nature. They included especially the sinking of 
two W-E striking troughs or elongated basins, the one along the 
line of and somewhat S of the Jebels Aabd el Aaziz and Sinjar, 
the other from Abou Kemal to Anah in Iraq (See also L.S.I., Iraq, 
p. 19). At the same time the Aafrine basin trending SW-NE also 
sank considerably. But as against these, the Abou Rahba, Cherrifé 
and Tell Snimé regions appear to have emerged and so received 
no sediments, as was also the case with the Lebanon and Anti- 
Lebanon. The northern part of Interior Syria seems to have 
suffered considerably from uplift and faulting during the Upper 
Cretaceous. The breccias in the Shiranish formation of Baflioun 
well, the large quantities of clean quartz sand of unknown origin 
in the same formation in Abba well where there is also some 
conglomerate, the conglomerates and exotic slumped blocks of 
Carboniferous and younger rocks embedded in the chalky Shi- 
ranish at Jebel Aabd el Aaziz, the pyroclastics at Jebissa, and the 
dips often very steep in the basal Maestrichtian and lower in the 
Cheddadi - Tell Sfoug wells, are all indicative of considerable 
differential movements. 

In Iraq and also in the NE part of Syria, and possibly else- 
where, there was a regression towards the end of the Cretaceous, 
and a very general erosion of the upper beds of the Maestrichtian 
(DUNNINGTON, 1955). In some parts of the Palmyra mountain 
range, and also near Damascus, this is not proven and some 
geologists believe that there was continuous sedimentation from 
the Cretaceous into the Tertiary, as may also be the case in the 
Aafrine valley. But it must be borne in mind that detailed micro- 
faunal study in the future may bring a change in this view. 


Where the Palaeocene exists in chalky or shaley facies — 
the “ Aaliji Formation ” of the Palmyra marl group — it follows 
upon the Cretaceous without visible evidence of a break (always 
subject to the proviso above). These strata seem to exist over 
almost the whole of Interior Syria except on the Jebel Abou 
Rahba and near Tell Snimé, and also along the disturbed northern 
strip of the country. 

The Eocene in chalky facies — the “ Jaddala Formation ” of 
the Palmyra marl group — occurs over the territory now occupied 
by the Palmyra mountains and over much of the rest of Interior 
Syria. Its age is taken to be uppermost “lower” to lowermost 
“upper ” Eocene. But towards areas which were uplifted at the 
time, such as the twin coastal mountain ranges, the desert to the 
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S and SE, and the disturbed northern strip, it changes facies to 
nummulitic limestone — unnamed limestones of Jebel Aabd el 
Aaziz and of Sirrine — and is often represented only by thin 
transgressive tongues which sometimes pinch out altogether. 


It has been claimed that there was a big transgression of the 
sea in Eocene times, but the evidence is not unequivocal. It is 
true that “ lower " / “ middle " Eocene chalky Jaddala formation 
overlaps on to the Upper Cretaceous Soukhne formation at Jebel 
Abou Rahba, but at Cherrifé it is the “ lower ” Eocene/Paleocene 
which overlaps similarly, while in the vicinity of Tell Snimé no 
overlap occurs till the Oligocene. On Jebel Sinjar in Iraq the 
Palaeocene/Lower Eocene “ Sinjar Limestone Formation ” trans- 
gresses on the eroded Maestrichtian Shiranish formation and is 
itself covered by transgressive “lower ” / “middle” Eocene 
chalky Jaddala formation (L.S.I., Iraq).. And on Jebel Aabd el 
Aaziz a limestone of probable “ middle” Eocene age overlaps 
Maestrichtian though it never completely covered the structure. 
As a general rule where the Eocene is in chalky facies no evi- 
dence of a break between it and the underlying chalky or shaley 
Aaliji formation is seen, and the break, if present, is detectable 
only by microfaunal study. Such studies do demonstrate a break 
not uncommonly on the flanks of the anticlines of the Palmyra 
mountain range. But the break does not seem to occur at the 
same horizon in each case. In short the extent and timing of the 
supposed transgression remains in some doubt. 

A prominent feature of the “ lower ” Eocene is the develop- 
ment in it of the “ Arak Flint Member ” of the Jaddala formation. 
This member may reach 120 m (394 ft) thickness and may contain 
up to 50 percent of flint in beds and nodules: there is sometimes 
a little phosphatic limestone with fish remains. It occurs over most 
of Interior Syria, but does not occur in the NW nor in the dis- 
turbed northern strip. Chalky sedimentation was continued after 
this phase. 

At the end of the “ middle ” Eocene there was a widespread 
deposition of glauconitic chalks — the “ Dabba Glauconite Len- 
ticle ” — suggesting that slow sinking of the territory had ceased 
and a base level of sedimentation had been attained. The fact 
that frequently these glauconite lenticles have not been eroded 
away shows that no pronounced regression leading to emergence 
was involved except marginally or over rising structural uplifts. 
And indeed very soon a renewal of sedimentation gave the im- 
pression of transgression due to change of facies in places — the 
“ Dahek Limestone Formation ". This renewed sinking was not 
of the whole of Interior Syria, however, but was confined to the 
Palmyra mountain region and its extension to the NE. 

Nevertheless the * upper" Eocene movements, insignificant 
as they seem, must have been of much greater importance on 
the SE and E periphery of sedimentation. For uplift and erosion 
had by the beginning of the Oligocene exposed a source of sand 
previously unknown. During the Oligocene differential movements 
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continued, the sand source being uplifted further and exposed to 
vigorous denudation : while the Palmyra mountain region and 
Jebel Bichri continued to sink and to receive a loading of sand 
wherever currents could deliver it — the “ Bichri Sand Forma- 
tion ”, and of limestone in areas protected from the sand invasion 
— the “ Abiad Limestone Formation ”. Limestones of this period 
transgressed on to the Upper Cretaceous near Tell Snimé. The 
final term of Oligocene strata is the “ Anah Limestone Forma- 
tion ”. In the meanwhile in Syria N of the Euphrates River there 
appears to have been no sedimentation although no emergence 
and erosion is thought to have occurred. (See R.C. van BELLEN, 
L.S.I., Iraq, Ibrahim formation, p. 135). The Oligocene sea re- 
mained in the Aafrine valley district as a residual of the Eocene 
sea. 

There is no evidence of folding deformation during the period, 
but it is possible that some upwarp was beginning in the middle 
of the Palmyra mountain region. 


During the Miocene the fragmentation of Interior Syria into 
smaller units, which became noticeable in the “ upper ” Eocene 
and Oligocene, developed further. The territory to the N of the 
Euphrates River and along the depression from Abou Kemal to 
Anah began to sink and the “ lower ” Miocene sea transgressed 
into it, depositing “ Euphrates Limestone Formation ” around the 
bordering shelves, but the “ Serikagni (ex Chilou) Formation ” 
of globigerinal marls in more offshore parts. The “ lower " Mio- 
cene transgression was soon arrested, probably by uplift of parts 
of the territory. A swell developing somewhere near the present 
N-S part of the Euphrates River course cut off the eastern sea 
from the western. 

These movements shut off the N Syrian sea on the S and W, 
and the evaporitic régime commenced with the deposition of the 
" Dhiban Anhydrite Formation ". Continuing movements of irre- 
gular subsidence were probably responsible for local thick de- 
posits of rock salt. Renewed transgression, probably due to 
breaching of barriers far to the SE, re-introduced a more marine 
phase for a while during which the “ Jeribe Limestone Forma- 
tion " was laid down. But in the * middle " Miocene the evaporitic 
régime was resumed until the whole of NE Syria was filled with 
the anhydrites, salt and shales of the “ Lower Fars Formation ". 

By the "upper" Miocene the rising Zagros mountains to 
the NE had become a source of clastics of which the finer 
elements reached into central Syria as the “ Upper Fars Forma- 
tion ". 

In the Palmyra mountain region folds began to develop in 
the Miocene as evidenced by pebbles occurring in the “ Mann- 
qoura Formation ". In the Pliocene they grew apace and were 
attacked by a vigorous erosion, forming thus the upper conglo- 
meratic beds of this complex formation “ Mannqoura Formation ”. 
In the extreme NE of Syria the * Bakhtiari Group » of coarse 
clastics was being laid down over the Upper Fars, and some of the 
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finer gravels of this matter, or perhaps products of the erosion 
e the Jebel Sinjar, were laid down in the Jezire over the Upper 
ars. 

Widely spaced gentle anticlinal folds, with more powerful 
uplift on Jebel Aabd el Aaziz (and, on Jebel Sinjar, Iraq) 
were now being developed in the Jezire, and were simultaneously 
suffering erosion. The final result was the creation in the late 
Pliocene of a widespread erosion surface which seems to have 
extended over most of Interior Syria. Upon this surface basalt 
was later poured out in thin far-travelling sheets coming from 
numerous cones. 

Subsequently thére has been no appreciable sedimentation 
beyond a little loess over the northern plains, this being converted 
to alluvium along the river courses, and fanglomerates at the 
debouchements of wadis coming down from main uplifts. There 
has, however, been continued deformation which has accentuated 
the anticlinal structures to the N of the Euphrates River, de- 
forming equally the young basalt sheets through about 20. And 
in the Palmyra mountain region there seems to have been an 
upswelling of the main ‘masses’, this being accompanied by 
further sinking of the intramontane and border depressions. 


T 4*4 


In the extreme NE around Qaratchok Darh the sedimenta- 
tion took somewhat different forms. 

The oilwells of the Qaratchok Darh and Souedie oilfields 
show a continuous limestone and dolomitic limestone sequence 
from Jurassic times on to the Campanian. This sequence, known 
informally as the “ Massive Limestone ” is capped by breccias of 
Campanian age. In some wells the overlying “ Shiranish Forma- 
tion ”, of Maestrichtian age, follows above a slightly eroded sur- 
face though in other places it seems to interdigitate with the 
breccias. 

The “ Germav Formation ” of shales, silty shales and thin 
limey shales, follows. It’s lower beds are of Upper Cretaceous age, 
but there is probably a slight non-sequence between them and 
the Shiranish. Its upper beds are of Palaeocene age possibly 
reaching up to the “ lower ” Eocene. It is not known at present 
whether there is a break between the Upper Cretaceous and the 
younger parts of the formation. This sedimentation is charac- 
teristic of SE Turkey (L.S.I., Turquie, p. 44) and of N and NE 
Iraq (L.S.I., Iraq, p. 112). 

Above comes the * Sinjar Limestone Formation " of Palaeo- 
cene and “lower” Eocene age, interdigitating at the base with 
the Germav formation. It passes up to a largely dolomitic se- 
quence with interfingering clastics. It has been suggested that 
these beds are equivalent to the Khurmala limestone formation 
or Pila Spi formation of Iraq (L.S.I., Iraq, pp. 152, 220, 279-280) 
with tongues of Gercüs formation (L.S.I., Turquie, p. 43). 
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Still higher there are beds of globigerinal limestone with some 
flint nodules, thought to be the “ Jaddala Formation ”. And over 
this comes a complex of limestones largely recrystallised, called 
the “ Midyat Limestone Formation ”, presumed to be of “ middle ” 
Eocene age. 

The Oligocene is not known, and the next strata are con- 
sidered “ Jeribe Limestone Formation ”, although in view of their 
very recrystallised state it is not excluded that some “ Euphrates 
Limestone Formation ” may also exist in the lower part. 

The “Lower Fars Formation” overlies. A facies change 
crosses the Qaratchok Darh structure so that this formation 
consists of limestones and green marls with gypsum to the E, but 
of anhydrite and gypsum with minor limestones to the W. 

The “Upper Fars Formation” of sandstones and brown 
shales follows conformably. The “ Bahktiari Group” overlies 
above an apparently slight unconformity. Its conglomerates of 
rounded pebbles, coarse grits, red and brown sandstones and 
shales, are evidently the erosion products of the rising Zagros 
mountains to the NE. 

Folding movements then took place and a planation surface 
exposing Upper Fars in the crestal area was developed. Thereafter 
a flow of basalt covered a wide area. Still later deformation has 
tilted the basalt sheet 2 to 3°. 


* * + 


In the extreme NW of Syria conditions were still more 
different after the Middle Cretaceous during which the “ Judea 
Limestone Formation ” was deposited. The “ Oucharheu Forma- 
tion ” of bituminous marly limestone, probably correlative in a 
general way with the Soukhne formation, was laid down. Above 
follows the “ Shiranish Formation ". But during the deposition 
of these chalky marls and limestones the emplacement of the 
ophiolitic complex took place. These rocks extend from Lattaquié 
N and NE through Hatay and the NW part of the Aafrine district, 
and on into Turkey. In places coarse agglomerates of ophiolitic 
material interdigitate with Shiranish chalky limestones and ton- 
gue out into thin bands of conglomerate. In the Baflioun borehole 
there is a considerable thickness of sedimentary breccia composed 
of ree different limestones and of chert in a matrix of Shi- 
ranish. 

Next above comes the “ Aaliji Formation ”, of Palaeocene to 
“lower ” Eocene age, apparently without break (though detailed 
microfaunal study will most likely prove an erosional non-se- 
quence). 

In the Baflioun borehole the * Sinjar Limestone Formation " 
overlies the Aaliji disconformably. In the Meidannki field section, 
however, it is associated with volcanics which were called “ Tyron 
Volcanic Lentil” by S.P.C. geologists, but have later been des- 
cribed as a sill of younger age (DUBERTRET, 1955). 
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Above the Sinjar limestone (or Tyron volcanic lentil) comes 
the “ Jaddala Formation ”, terminating the Palmyra marl group. 
The Arak flint member is not represented in any way. 

Thereafter the sedimentation has been more subjected to 
tafrogenic movements. The Oligocene is sparingly present as an 
un-named formation of globigerinal marls locally capped by a 
limestone. 

The Miocene is made up of 


“lower ” Miocene — “ Serikagni Formation ” (globigerinal 
marls); 
“ middle ” and “ lower ” Miocene — “ Janoudiye Formation ” 


of chalky gritty limestones and marls, with “ Qourt 
Qoulaq Lentils " of coarse conglomerate and grit: 


“ middle ” and * lower ” Miocene — “ Parsa Limestone For- 
mation", a shoal or shoreward limestone facies of the 
Janoudiye; 

" middle" Miocene — “ Terbol Limestone Formation”, a 
shoal or reef type limestone, and * Kourt Farmuz Vol- 
canics ”; 

? “ upper" Miocene — ? Pliocene — “ Boussite Formation ” 


of conglomerates. 


These sediments are restricted mainly to the Aafrine basin, 
but the Terbol limestone with the volcanics extends to Aleppo 
and possibly further to E. 

The Pliocene and Pleistocene were periods of erosion with 
considerable vulcanism. Uplift, folding and large scale faulting 
took place during these times. 


III. — NOTES ON TECTONICS 


The history above shows that, so far as can be judged, from 
the Devonian onwards Interior Syria has been a shelf. 

Early deformation seems to have been by epeirogenic and 
tafrogenic mechanics. The existing major structural forms were 
outlined as early as the Middle Cretaceous, but many of the 
fault trends can be dated to the Lower Cretaceous. 


The individual structures which make up the Palmyra moun- 
tain range are very varied (DANIL, unpublished 1941). They in- 
clude 


* Masses! — Jebels Choumariye, Bilaas, Boueida; 
* Asymmetrical mountain folds and thrust-faulted mountain 
folds’; 


* Non-asymmetric mountain folds and dome folds’; 

‘Elevated synclines (plateaux or mesas) ’; 

‘Depressed synclines; depressions; fault valleys or small 
graben’. 
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The ‘masses’ are large areas of exposure of Judea limestone 
formation (middle Cretaceous) which may be from 12 to 25 km 
wide by 25 to 50 km long. They show no pronounced folding in 
their interior, only gentle rolling of the beds, but are usually 
bounded by quite pronounced monoclinal flexures. Their upper 
surface shows peneplanation characteristics. They are obviously 
due to vertical uplift before and during the Mio-Pliocene erosion 

eriod. 

: The asymmetrical folds, both large and small, appear to be 
very shallow-seated. They are so narrow and so steep-sided that 
it is not possible that they can persist to any great depth. They 
must be due to compression in the shallower strata. In many 
cases these, having glided over deeper layers, have buckled till 
they fractured and overthrust, sometimes along several thrust 
planes like minor imbrics. 

The asymmetrical folds normally faulted are folds driven 
towards a sinking depression. The flank bordering the depression 
acquires a steep dip into it, and with continued subsidence even- 
tually fractures by normal faulting. Folds in all phases of this 
process are known, e.g. Cherrifé, Arak and Abou Fayad. 

Non-asymmetrical folds and dome folds are rare, the chief 
examples being the Jebel el Marah, and the Chaaffa dome on 
Jebel Bichri. 

Elevated synclines appear as high plateaux or mesas of 
Dahek/Abiad limestone of “upper” Eocene / Oligocene age. 
They have been uplifted with the general upwarping of the region, 
but have not later been dropped down as have the depressed 
synclines. These latter, together with the depressions which are 
fault-bounded on one or the other side, are filled with Mannqoura 
conglomerate formation under alluvium, and are low-lying, even 
now being generally closed drainage basins. 

Fault valleys are not common, but one at Haouit er Ras on 
the Jebel Boueida is a double-sided rift valley cut through Judea 
limestone. The Jebel Bilaas 'mass' is cut on each side by a 
valley which seems to be of fault origin. The NE plunge of 
Jebel Bichri is bisected by the Fassayad syncline which probably 
covers a buried small rift. 


The strikes of individual features are equally varied. The 
Palmyra mountain range as a whole strihes SW-NE, and this 
is the dominant strike of all features W of Palmyra and S of the 
Palmyra-Tripoli pipeline. N of the pipeline, however, the ‘masses’ 
strike S.SW-N.NE as do also the Jebel Bilaas and Haouit er Ras 
valleys of fault origin already described. 

Along the northern border of the range the W.NW-E.SE 
strike becomes progressively more marked from W to E and 
eventually brings about the termination of the range as it leads 
the northern border nearer and nearer to the southern which 
always maintains its overall SW-NE strike. But the northern 
edge is also complicated by W.SW-E.NE folds such as the Jebel 
Abou Fayad which thus makes a 459 angle with the Jebel Ra- 
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chide, this last-named striking practically at right-angles to the 
centrally placed non-asymmetric folds Jebels Chaar and el Marah. 
(See DuBErTRET, 1945, Carte géologique de la Syrie et du Liban 
au millioniéme). Most of the above mentioned strikes are repeated 
for minor folds and faults on the Jebel Bichri. Furthermore all 
the directions listed, with the addition of NW-SE and N-S strikes, 
occur to a greater or lesser extent as the strikes of narrow elong- 
ated anomalies shown by gravity, and sometimes by magnetic, 
survey, and interpreted as buried igneous dykes, under the plains 
both to the N and the S of the mountain range, but seemingly 
confined to the territory S of the Euphrates River. 


It is of interest in the Middle East as a whole, and to Syria 
in particular, to speculate about the meaning of this extremely 
varied tectonic picture. Analyzing the facts as given it is impos- 
sible to ignore in the Middle East the existence and recurrence 
of the trends listed. A trend may be interrupted locally by another 
trend transverse to it, but further along its proper direction it 
will reappear. It may in one area be the dominant strike of folds 
and yet further along become the dominant strike of faults. 
Whether these are ‘lineaments’ or ‘shears patterns in the base- 
ment’ as HENSON (1956) suggests, or of other origin, there can be 
no doubt as to their existence, their persistence, their longevity 
and their extremely variable surface expression. Most of the major 
topographic and structural features of the Levant are governed by 
these trends as a glance at the map will show — mountains, river 
courses, sections of coastlines, etc. 

In view of the general prevalence of the trends, of the fact 
that one anticline may nearly abut against another at 450 or 900 (as 
also do some of the buried dykes), of the history of sedimentation 
with its erratic breaks both in time and duration, it is thought 
that the folds and other deformations are controlled as to location 
by buried faults. The explanation appears to be that a force- 
couple existed applying torsion. In a shallow basin cut fundamen- 
tally into numerous irregularly shaped blocks by deep-seated 
faults a twisting effect could result in strong pressure at some 
points combined with tension at other places; giving folds thrust 
to the SE in some localities and to the NE in others. 

Fossil data is insufficient to permit of precise dating of the 
deformations. 


The W to E strip of northern Syria including Toual Aaba, 
Jebel Aabd el Aaziz (and Jebel Sinjar in Iraq) is a region which 
is seen from the details of its sedimentation to have suffered fre- 
quent disturbance from at least Lower Cretaceous times on. The 
Jebel Aabd el Aaziz especially appears to have been just on the 
edge of an exposed block FAIRBRIDGE and Bapoux (unpublished 
1938; abstract printed 1960) consider from isopachyte and facies 
maps of the various formations that there was an exposed block 
to the N being slowly elevated along a fault, this fault scarp yiel- 
ding the coarse detritus including large exotic slumped blocks in 
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the Upper Cretaceous. The other two structures, which presu- 
mably lay further away to W and E, received finer polygenic 
conglomeratic material, the former also a considerable volume of 
clean quartz sand suggesting denudation of a surface rather than 
of a fault scarp, in the same period. At this time a basin of subsi- 
dence developed just to the S of the line of the jebels, and received 
a very thick deposit of chalky Shiranish marl. See PL V. 

In the Palaeocene the sea transgressed on to eroded Shiranish 
formation on Jebel Sinjar and laid down the Sinjar limestone of 
algal reef character. But no trace of Sinjar limestone has been 
found in the Jebissa and Rhouna (Ghouna) boreholes nearby to 
the S. Jebel Aabd el Aaziz appears to have been elevated at or 
near the end of Maestrichtian times and suffered gentle erosion 
until probably “ middle ” Eocene times when a thin limestone 
was deposited on it though never fully covering the structure. 
Some normal faulting with downthrow to the S occurred here 
during the Eocene. 

All structures were subjected to folding in the ? late Miocene 
and Pliocene and those in Syria at least were reduced to an 
erosion surface during the late Pliocene. Jebel Aabd el Aaziz 
has further been faulted by hinge faults striking S.SW-N.NE and 
downthrowing to the N. In the Pleistocene it has been folded up 
once again to its present form with a very gentle long southern 
flank and a short, steep and sometimes faulted northern flank. 
(Jebel Sinjar is also asymmetric with a southern flank dipping 
about 15° and a very steep northern flank downfaulted to the N 
by two parallel W-E faults). 

It seems probable that these three structures are at the 
southern part of a barrier dating back perhaps to the middle Ju- 
rassic, and that this barrier has in part been broken down by 
faulting. The various fault blocks have been elevated or depressed 
irregularly from time to time. The recent movements of uptilt, 
together with the fault downthrow to the N, are merely the latest 
expression. This hypothetical barrier may account for the diffe- 
rence in sedimentation in SE Turkey and in Interior Syria from 
Lower Cretaceous times on. 

ARNI (1939) has described these as « outer border folds of 
the Iranides », and KRENKEL (1924) dubiously included them as 
the northeastern part of his « Syrian arc». They do not appear 
to be either, but instead erratic manifestations of one of the 
‘trends’ described above. Henson (in Fox, 1959) has suggested 
that they may be associated with deep-seated shearing move- 
ments. 


AJM. QuENNELL (1951, 1956, 1958) in Jordan has resuscitated 
the old idea (Larter, 1869; DUBERTRET, 1932; WeELLINGs, 1938) of 
a slip along the line of the Gulf of Aqaba and the Dead Sea- 
Jordan Valley, but has varied it in postulating that it is the 
Arabian side which has moved to the N instead of the Palestine - 
Sinai side which has slipped to the S. The total slip is 107 km and 
took place in two movements, the first beginning in the Miocene 
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and being of 62 km with a rotation of the ? Arabia block (instead 
of the older idea of the Africa block) through 3° from W to E: 
the second in the late Pleistocene of 45 km and rotation through 
23°. He writes (1958, p. 5) « Wrench faults with a displacement 
of this magnitude cannot end abruptly, and the explanation of 
the structural features associated with the northward continuation 
of the Rift must be consistent with the hypothesis. These features 
are the Yammouné fault, the Lebanon and Anti-Lebanon bound- 
ing faults, and the Palmyra folds. These have a fan-like pattern, 
and it is believed that movements on some or all of the bounding 
faults of the blocks have had horizontal components. The outward 
movements of the individual wedges gave a sufficient component 
of shortening in a W.SW-E.NE direction to allow the amount of 
northward movement of the Arabia block postulated by the hypo- 
thesis. » 

It has been pointed out elsewhere (in QUENNELL, 1958) that 
this suggestion does not overcome the difficulties presented by the 
hypothesis. Here it may be remarked that while the slip ? and 
rotation proposed could have very well supplied the compression 
and torsion suggested herein as having caused the Miocene de- 
formation of the Palmyra mountain range, it seems very doubtful 
whether the crustal shortening involved can be even a very few 
kilometres when it is considered that the ‘masses’, the ‘ elevated 
synclines’ and the ‘depressions’ call for little or no shortening. 
And folds striking NW-SE or W.NW-E.SE, which might be ex- 
pected to have arisen from the “ outward movements of the in- 
dividual wedges ” are almost totally lacking. 

Any idea that the Palmyra folds are the continuation of the 
Sinai and S Palestine folds, but displaced by the S-N slip appears 
untenable as the type of fold in the two regions does not resemble 
one another in any way. The Palmyra asymmetric folds are gener- 
ally straight and narrow, rise and plunge very abruptly, and are 
overthrust along almost their whole length. Nowhere are there 
Sinai-type folds with long gentle rise leading up to a great central 
crest maximum eroded into a huge cirque and situated on a great 
bulge forward of the fold axis towards the SE, followed by a long 
gentle plunge retreating to the NW to give the typical crescent 
shape. (The sole case in Syria is the Arak anticline in which 
the bulge of the crest maximal region towards the SE faces the 
Palmyra depression. 


Père Lrsay S.J. (1938, 1947); A. BouncorN (1945-1948); and 
H. de Crzancourt (1945-1948) have published studies of gravity 
in Syria with some suggestion as to interpretation. These were 
based on rather widely spaced pendulum stations measured by the 
first named. The detailed S.P.C. gravity and magnetic surveys had 
not been carried out at the time of these publications: nor have 
they since been published. 
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AAFRINE MARL (obsolete). 


Term used by S.P.C. geologists in unpublished work 1948. 
Now replaced by Aaliji Formation, q.v. 


AALIJI FORMATION ....... Palaeocene - “ lower ” Eocene 
Author: R.C. van BELLEN unpublished 1950. 
Synonymy: " Gamrouk marl"; “ Aafrine marl”; obsolete 


terms temporarily used by S.P.C. geologists. ^ Eocéne inférieur ": 
marnes bleutées puissantes de la vallée de l'Aafrine "; L. DUBER- 
TRET, 1955. ^ Aaliji "; M.A. Guonas, 1960. 


Type section : the Meidannki section about 55 km N.NW of 
Aleppo, named after the village of Aaliji, which lies about 5 km 
N.NE. Approx: lat. 408 7300" N, long. 409 9700" E; in degrees 
36° 39’ 00” N, 36° 52’ 20" E : Levant grid 2580 E, 5235 N. The section 
is in the Tyron valley between Naz Oucharheu and the Aafrine 
Sou, near the village of Gamrouk. 


Thickness : 645 m (2116 ft). 


Lithology : Almost entirely olive green and dark grey to 
dark blue marls, platy, with very rare thin dense marly lime- 
stones at the base and also towards the top. 


Fossils : In the lower part (in addition to a derived Gumbe- 
lina - Globotruncana fauna) there is a microfauna of Globigerinae 
such as Globigerina bulloides, G. pseudo-bulloides, G. trilocu- 
linoides which diminish upwards in size and variety. The upper 
part carries a rather similar microfauna but becoming more 
abundant and with occasional sharply keeled Globorotalia spp. 


Age: Considered Palaeocene to “ lower” Eocene. 


Underlying : The Shiranish formation. The contact is appar- 
ently conformable but there is probably a concealed hiatus as 
suggested by the presence of the derived Cretaceous foraminifera. 


Overlying : The Tyron volcanic lentil of the Jaddala form- 
ation; contact disconformable. 


Other localities: The formation is widely exposed between 
the “ Kourdane structure ” and the “ Kourd Darh ”. It also exists 
over the greater part of Interior Syria as shown by outcrops and 
deep boreholes. But whereas in the type section these marls are 
clearly divided off from the Shiranish below, which is here in 
marly limestone facies, and from the Jaddala above, which starts 
with the Tyron volcanic member, no similar clear separation is 
found outside of NW Syria. In consequence the dividing lines 
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must be determined on microfaunal grounds. Thus over most of 
Interior Syria the formation is not always separately distin- 
guished, being included in the Palmyra marl group (q.v.). 


Remarks : The Aaliji formation is thought to be homologous 
to the sediments of Palaeocene age known in the Beka’a between 
the Lebanon and Anti-Lebanon mountains (DUBERTRET, 1951, 
1954) : and also to the Taqiye marl of Jordan (L.S.I., Jordan) and 
of Palestine (L.S.I., Israel). 

In the extreme NE of Syria in wells at Qaratchok Darh oil- 
field, the “ Aaliji" apparently has passed into and become ident- 
ical with the Turkish “ Upper Germav formation ” (L.S.I., Tur- 
quie). 

In N and NW Iraq the formation is very widespread and the 
same name “ Aaliji” has been carried over to there. On the 
Jebel Sinjar, however, the Aaliji is replaced by the Sinjar lime- 
stone formation showing elements of algal reef facies, lagoonal 
miliolid facies and shoal nummulitic facies. In boreholes in N.NW 
Iraq the Aaliji is found interfingering with Sinjar limestone (L.S.I., 
Iraq). 


AASSAFIR (ASSAFIR) FORMATION 
Lower Cretaceous: ? Aptian - ? Aibian 

Author : C. CHENEVART, unpublished S.P.C. report, 1949. 

Synonymy: « Gypse probablement albien »; L. DUBERTRET, 
1932, 1935. “ Hayane gypsum ”; S.P.C. reports, unpublished, 1940- 
1949. “ Satih member ” (part); S.P.C. unpublished reports, 1948- 
1949. “Lower Cretaceous - anhydrite, dolomite and marl”; 
F.R.S. Henson, 1951. “ Lower Cretaceous — ‘In the Palmyrean 
area... beds... lagoonal... often contain gypsum or even halite ”; 
D.J. Burbon et al. 1955. “ Aassafir formation (Lower Creta- 
ceous) ”; M.A. GHoras, 1960. 


Type section: Partial section at Jebel al Aassafir about 
2 km NW of Palmyra. Lat. 389 4200" N, long. 428 5170" E: in 
degrees 34° 34’ 40" N, 38°16’ 00" E: Levant grid 3840 E, 2930 N. 

Thickness : About 20 m (66 ft) exposed. 

Lithology : Dolomite with beds of marl and of gypsum. 

Fossils : Nil. 

Age: Taken as Lower Cretaceous and believed, from rela- 
tion-ships in other sections, to be Aptian- Albian. 

Underlying : not exposed. 

Overlying : the Judea limestone formation; contact conform- 
able and gradational. 


Other localities : There are several exposures of the upper 
part of the formation in the Palmyra mountain range, viz: — in 
the Jebel el Khneizir at Ain Houlé, 59 km SW of Palmyra, where 
the section is — Top (i) “ Grès ocres et cinérites "; (ii) “ Calcaire 
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dolomitique, compact, bleuté, bréchique, en gros bancs"; Base 
(iii) “ Noyau gypseux comportant de fines plaquettes calcaires... 
et des paquets de marne argileuse, brun, verdâtre ”. (DUBERTRET, 
1959). Underlying formation : -not exposed. Overlying : limestone 
and yellowish limey marls in alternation, with Cenomanian fauna, 
is the Judea limestone; contact presumably conformable. 

In the Jebel Hayane, about 12 km SW of Palmyra, 5 m (16 ft) 
of gypsum, black, white and red-banded, can be seen. Under- 
lying formation: -not exposed. Overlying: marls, pink, grey- 
green and buff, sandy, and thin-bedded marly limestones, car- 
rying fossils considered of basal Cenomanian age (DUBERTRET, 
1937b) passing up into normal Judea limestone; contact apparen- 
tly conformable. 

In Jebel Mohammed ibn Aali, 17 km N of Palmyra, the 
section is — Top (i) “ Grès violets; concrétions siliceuses ”, 25m 
(82 ft.) ; (ii) “ dolomie, dure, foncée ", 10 m (33 ft); (iii) “ dolomie, 
marneuse, tendre ”, 30m (98 ft); (iv) “ calcaire fin en plaquettes, 
gris ", 7m (23 ft); Base (v) “ gypse ”. (DUBERTRET, 1959). Under- 
lying formation not exposed. Overlying: the Judea limestone; 
conformable gradational contact. 

In “ Jebel es Satih ", 55 km NE of Palmyra, dolomite, gypsum, 
sandstone and sands, are exposed, unbottomed. Overlying: the 
Judea limestone; contact conformable and gradational. 

Various boreholes drilled through sections of dolomite, dark 
shale and clay, and anhydrite, but without sand or volcanic pro- 
ducts (except for traces in Cherrifé). Thicknesses vary from 235 m 
(770 ft) in this borehole, to 293 m (960 ft) at Dolaa, 308 m (1011 ft) 
at Baflioun and 105 m (346 ft) at Abba. The proportions of consti- 
tuents vary considerably, the anhydrite diminishing greatly to the 
N. The Cherrifé shale formation underlies in each case; contact 
conformable or disconformable. Overlying : the Judea limestone; 
contact conformable and gradational. Practically no fossils have 
been found though traces of Textularids and Orbitolinids were 
noted at Abba. 

(Although stated to be present in the reports on Doubayat 
borehole it is now believed that the gypsum, salt and marl there 
belong to the Dolaa group.) 


Remarks : This formation is not very well known or under- 
stood. It appears to be a lagoonal type of sedimentation, but al- 
ternatively could perhaps represent a regime peculiar to a kind of 
open shelf condition. (See HENSON, Fox and HOLLINGSWORTH in 
Fox, 1959). Having regard to its limited extent, however, and to 
the presence of some sand and volcanic matter, the former seems 
more likely. 

It appears probable that after the late Jurassic uplift or ups- 
well (Henson, 1951) and consequent erosion, and during or after 
the deposition of the Cherrifé shale formation in Upper Jurassic/ 
lowermost Cretaceous times, basin and swell or graben-basin and 
horst-plateau movements occurred which created semi-enclosed 
‘deeps’ in which the formation was laid down. 
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The sand was presumably derived from the Cherrifé formation 
where exposed on some of the uplifts. The contrast is striking 
between this Aassafir *lagoonal" sedimentation and the more 
frankly neritic marine sediments of proved Aptian-Albian age 
typically developed at Yannta in the Lebanon (“ Yannta facies ”) 
and well exposed at Jebel Rmah, 87 km SW of Palmyra. It is to 
be supposed that a tongue of the sea with free connection and 
circulation reached in to Jebel Rmah from the SW, while another 
channel in the N reached Jebel Aabd el Aaziz and the Hassetche - 
Tell Brak and Cheddadi - Tell Sfoug districts. Between these two 
tongues lay a region with restricted circulation. 

In N Iraq the Jawan formation including the Hibbarah anhy- 
drite member may be in a similar position. (L.S.I., Iraq, p. 138). 
No formation closely resembling the Aassafir is known from other 
adjacent territories. 


AASAFIR LATERAL GROUP (obsolete). 


Nomenclature proposed by F.R.S. Henson and E.J. DANIEL, 
unpublished 1949, and used by S.P.C. geologists, 1949-1951. It is 
now replaced by “ Aassafir Formation, q.v. 


ABBA GBOURT, aa as an a dE Ordovician - ? Silurian 


Authors : E.J. DANIEL, R.C. van BELLEN, P. TAYLOR, unpu- 
blished S.P.C. report, 1950. 

Synonymy : ? “ Primaire plissé; Complexe I”; L. DUBERTRET, 
1936. “ Carboniferous "; R.V. BROWNE, unpublished S.P.C. report, 
1949. “ Shales with Colpocoryphe, Pseudobasilicus, Diplograptus 
s.l., Plumulites, etc. (Ordovician) ”; F.R.S. Henson, 1951. « Greyish 
black thinly bedded micaceous shales, with thin sandstone beds ” 
(with fossils at the base); M. Supsury, 1957. “ The Abba group ” 
(Ordovician-Silurian) ”; M.A. Gnonas, 1960. 


Type section : N Syria in the borehole Abba no. 1 at Toual 
Aaba about 54 km NE by N of Raqqa. Lat. 409 3825" N, long. 
4396 7283" E; in degrees 36° 20’ 42” N, 39° 21’43” E; Levant grid 
4806 E 4898 N. 

Thickness : 353 m plus (1160 ft. plus). 


Lithology : Greyish black thinly bedded micaceous shales, 
with thin beds of fine grade sandstone. The fossils came from cores 
taken in the lowest 32 m (100 ft). 

Fossils : 

— Brachiopoda : Lingula cf. rugosa Barrande, L. sp., Sower- 

byella ? 

— Trilobita: Colpocoryphe arago (Roualt), Pseudobasilicus 

cf. nobilis (Barrande), fragments of asaphid pleura. 

— Machaeridia: Plumulites sp. cf. P. fratermus Barrande, 

Plumulites sp. 
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— Graptolitoidea : Diplograptus spinulosus sp. nov. (M. Sud- 
bury, 1957). (Other identifications, C.J. Stubblefield, 
1950). 


Age : The lower 33 m (100 ft) is of Ordovician age (Llandeilo). 
The overlying beds could be younger including ? Silurian. 
Underlying : unknown. 


Overlying : The Doubayat group here represented by strata 
which are at least partly of (presumably) Permian age, suggesting 
a considerable age gap. 


Other localities : At the time the group was named and de- 
fined the only other locality known in Syria was a borehole at 
Baflioun 48 km N.NW by N of Aleppo wherein contorted and 
peneplaned schists (HENSON, op. cit.) were found in the bottom. 
These were doubtfully allocated to the group. Since then it is 
reported that some 150m (493 ft) of beds more or less closely 
resembling the type have been encountered in a borehole near 
Qamichliye. Underlying: -probaly Cambrian. Overlying strata 
thought to be of Triassic age. 


Remarks : Rocks very similar to those of the Abba borehole, 
carrying Trilobites and Graptolites indicating Siluro-Ordovician 
age, are exposed in SE Turkey at Bahdinan, 22 km W of Mardin. 
(fide N. Tolun). They also occur in a deep borehole at Bakuk, 
some 65 km E by S of Mardin (fide A. Ten Dam). 

Rocks closely resembling the above in age, lithology and 
fossils were encountered in a borehole in W Iraq. (I.P.C. public- 
ation, 1959). 

Far to the S near Jauf, in N Saudi Arabia, marine Ordovician 
and Silurian are reported. (STEINEKE, BRAMKAMP and SANDER, 
1958). 


ABIAD LIMESTONE FORMATION ............. Oligocene 
Author: F.R.S. Henson, unpublished report, 1940. 
Synonymy : “ Niveaux 4, 5 et 6" at Jebel Abiad; L. DusER- 

BERTRET, H. VAUTRIN, A. KELLER and E. Davi», 1933, p. 87. “ Oli- 

gocène "; L. DoncIEux, L. DusERTRET and H. VAUTRIN, 1936. 

* Abiad limestone " and “ Abiad limestone formation "; S.P.C. 

geologists in unpublished reports, 1940-1941 and 1946-1951. " Oli- 

gocene of.. Palmyra area (Jabal Abiad, etc.) "; F.R.S. HENSON, 

1950. 

Type section : on the N slope of the Jebel el Abiad, 29 km 
NW by N of Palmyra. Approx. lat. 386 6350" N, long. 426 3630" E; 
in degrees 34° 45’ 45” N, 389 05/33" E; Levant grid 3685 E 3140 N. 

Description after C. Chenevart, unpublished, 1949. 


Thickness: 209m (686 ft). 


Lithology : Top (i) Mainly lumachelle, whitish to yellow, with 
Chlamys, abundant Operculina, Eulepidina elephantina, Pecten 
spp., Ostrea cf. crassissima and O. spp., with fragments of Scu- 
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tella in the lower part; 49m (160 ft) : — (ii) marly calcarenite 
locally hard on the surface, passing down to sandy marly lime- 
stone, yellowish, alternating with rubbly calcarenite; 17,5 m 
(57 ft) : — (iii) detrital limestone, yellowish, with Operculina ? 
complanata, above a lumachelle of Eulepidina elephantina, above 
reef limestone, coarse-grade, brecciated, yellow-brown, with 
abundant Pectinidae (Chlamys, Aequipecten, etc.); 14m (46 ft) : 
— (iv) limestone, varying from chalky to crystalline, cream to 
buff, somewhat detrital, with Pecten, Crinoids, Echinoids, spicules; 
29 m (95 ft) : — (v) limestone, crystalline to chalky with some reef 
type, cream to pale brown, with sporadically plentiful Operculina 
spp. ? Heterostegina praecursor, Orbitoids near the top, and 
Echinoids lower: the reef part carries Eulepidina (Lepidocyclina 
dilatata), Lithophyllum, Miliolids, Operculinids, Orbitoids. The 
lowest part is grey brecciated reef limestone; 62m (203 ft) : — 
(vi) massive limestone, bluish-grey, rather reef-like, seamed with 
calcite veins, passing down to locally nodular limestone with 
Operculina sp.; 24m (79 ft): — (vii) limestone, compact, grey- 
white, foraminiferal with Nummulites ? intermedius and ? fabia- 
nii; 14m (46 ft): — Base (viii) limestone, cavernous, chalky, 
white to blue-grey, with Nummulites incrassatus, passing down 
to massive saccharoidal limestone, white to blue-grey, with Pele- 
cypods. 


Fossils : as above (provisional field determinations, 1948). 
Age: Oligocene; “ lower” and “ middle ”. 


Underlying : the Dahek limestone formation (“ Craie à Spa- 
tangidés ") which in turn overlies a glauconite horizon contact 
apparently conformable. 


Overlying : the Anah limestone formation; contact apparently 
conformable. 


Other localities : DuBERTRET et al. (op. cit., 1933) describe a 
section measured on Jebel el Abiad with its fauna (p. 87). 

In other parts of the Palmyra mountain range the formation 
occurs, but in very varied thickness. Thus at Jebel Tyas, about 
52 km almost due W of Palmyra, it is developed as isolated beds 
of limestone interspersed in gypseous marls, greenish buff and 
grey. The fauna includes Operculina complanata, Nummulites 
bouillei and Echinoid debris in the upper beds; and Chlamys 
deleta, Schizaster parkinsoni and small foraminifera in the lower 
part. Sections from this jebel have been described by DUBERTRET 
et al. (1933) and by Doncteux et al. (1936). Underlying: the 
Jaddala formation; contact not exposed. Overlying : -sandy marls 
and sand of the Bichri sand formation; contact apparently con- 
formable. 

To the SW at Khan el Mannqoura, 97 km NE of Damascus, 
there is some 76 m (249 ft) of limestone, generally crystalline but 
in parts brecciated, with Nummulites spp. The Jaddala formation 
underlies; contact apparently conformable, with a glauconite len- 
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p Overlying: vari-coloured Bichri sand; contact disconform- 
able. 

To the E on Jebel Hayane there is limestone, buff, medium 
bedded, with Eulepidina dilatata, E. raulini, Nephrolepidina 
tournoueri, N. marginata, Gypsina globulus, Nummulites sp., 
passing down to limestone, dense, white, with Ostracóds, Echin- 
oids, Fish remains, Gastropods and small Foraminifera. The thick- 
ness is 10 to 20 m (33-66 ft.). Underlying : Eocene limestones 
with Operculina, Discocyclina spp. and Nummulites sp.; contact 
obscured. Overlying : massive limestone of reef type with Corals, 
Echinoids, Lithothamnium, Operculina, Heterostegina, ? Nummu- 
lites, Nephrolepidina sp., Amphistegina : this could be Anah lime- 
stone : contact apparently conformable. 

Further E the N flank of the Arak anticline, 25 km NE of 
Palmyra, exposes a strong development of limestone, chalky, 
porous, detrital, to rubbly, pinkish-buff, with plentiful Num- 
mulites fichteli, N. incrassatus, N. vascus, Operculina complanata 
and var., Heterostegina praecursor, Eulepidina dilatata, E. raulini, 
Nephrolepidina tournoueri, N. marginata, Amphistegina sp., Ae- 
quipecten deletus, Orbicella sp., Echinolampas aff. sindensis, 
Euspatangus cf. ornatus, and small Foraminifera. Underlying : 
the Dahek limestone formation with Echinoids (= “ Craie à Spa- 
tangidés ”); contact apparently conformable. Overlyng: marly 
chalky yellowish-white limestones presumably of “ upper ” Oli- 
gocene age; contact apparently disconformable. On the S flank 
of the same Arak anticline, in the Wadi Hanan, there are only 
marls with a thin bed of fossiliferous limestone of definite Oli- 
gocene age. Underlying: the Jaddala formation, the contact 
appearing conformable or disconformable. Overlying: sands of 
the Bichri sand formation; contact disconformable. 

On the northern side of the Palmyra mountain range the 
upper part of the cliff bordering the plateau of Aassebea Qdeim, 
55 km due N of Palmyra, is possibly of the Abiad limestone 
formation. 


Remarks : The Abiad limestone was considered to be a 
“ bank-reef ” by F.R.S. Henson (1950). However the subsequent 
discovery that the supposedly Oligocene globigerinal offshore 
sediments of the obsolete Chilou formation (q.v.) are acutally 
of “lower” Miocene age may call for some revision of this 
opinion. 

Oligocene limestone in shoal facies is known to extend from 
the line of the Palmyra-Homs road in the N southwestwards 
along the eastern foothills of the Anti-Lebanon as far as Taouni 
near Maaloula, and about 35 km NE of Damascus. In a shallow 
platform facies, chalky limestones of this age are widespread in 
the Tarag el Aalab 75 km S of Palmyra. (DonciEux et al., 1936; 
DUBERTRET, 1949). 
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ALLATCHA. 

Name proposed by R.C. van BELLEN, unpublished 1950, for 
a formation of conglomerates, marls and sands in the Ngarra 
erosion cirque of Jebel Aabd el Aaziz, considered as of Turonian- 


Senonian age. The name did not come into use. 
See: TURONIAN. 


AMANUS GROUP (obsolete) .. Palaeozoic and Lower Triassic 
See: DOUBAYAT GROUP. 


AMANUS SHALE; AMANUS SHALE GROUP (obsolete). 
Terms used by S.P.C. geologists in unpublished work, 1949. 
See: DOUBAYAT GROUP. 


ANAH LIMESTONE FORMATION 
Oligocene - ? “lower ” Miocene 


Author: F.R.S. Henson, unpublished 1938; emend. R.C. van 
BELLEN, 1956 (See L.S.I., Iraq, p. 35). 


Synonymy : The term ^ Anah limestone " was used by S.P.C. 
geologists; 1938-1941. 


Type section : In W Iraq, about 15 km E of Nahiyah on the 
Euphrates River, on the southern side of the road (L.S.I, Iraq, 
p. 35). 

Reference section in Syria: At Tourkmanive fort, 87 km 
almost due N of Palmyra. Approx. lat. 399 2575" N, long. 
428 6342" E; in degrees 35°19’ 42” N, 38° 22’ 25” E; Levant grid 
3930 E 3770 N. 

Thickness : 3 m (10 ft). 

Lithology : Limestone, massive, crystalline, in beds from 
50 cm to 2 m thick. On the surface big corals and badly preserved 
macrofossils, Pecten, Echinoids, are seen. 


Fossils : Indeterminate Corals, Pecten sp., Echinoids, abundant 
Algae and Foraminifera including Miogypsina complanata, Rotalia 
viennoti, Spiroclypeus sp., Gypsina globulus, Amphistegina, Ar- 
chaias, Planorbulina, Miliolidae, etc. Det. F.R.S. Henson, 1938. 

Age : Oligocene (“ upper "). 

Underlying : Chalk and chalky limestone of the “ upper" 
Oligocene ? “ Eulepidina elephantina zone” or/and the ? “ Schi- 
zaster parkinsoni zone ". 


See: Aran LIMESTONE FORMATION AND BICHRI SAND FORM. 


The contact is apparently conformable. 

Overlying : Nil. 

Other localities : In the Jebel el Abiad section, 29 km NW by 
N of Palmyra, the 19 m (62 ft) immediately below the sands and 
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above the top of the Abiad limestone formation is probably Anah 
limestone. It is a massive ragged limestone with Corals, Mollusca, 
Echinoids, Lithothamnium, Archaias aduncus, Trillina howchini, 
Rotalia viennoti, Miogypsina complanata, Amphistegina, Dendri- 
tina, Textularia, Miliolidae, Ostracods. 

At Qalaat Jaber, on the N side of the Euphrates River about 
50 km W of Raqqa, there is some 14 m (46 ft) of limestone, white, 
granular, porous, rubbly, sandy towards the base, carrying Ar- 
chaias, Lepidocyclina, Nephrolepidina marginata, N. tournoueri, 
Heterostegina cf. assiniloides, Rotalia viennoti, Miogypsina com- 
planata, Operculina sp., Orbitoid fragments, Echinoids, Miliolids 
and Peneroplids. It overlies much altered chalky limestone passing 
down to chalk with limonite nodules and small foraminifera of 
Eocene age. (Provisional det. F.R.S. Henson, 1937). These beds 
were considered Oligocene by Dusertret et al. (1933, p. 89). 


Remarks : It would seem likely that the Anah limestone for- 
mation is the last deposit of the retreating * upper " Oligocene sea. 
In its type section in Iraq it is covered by a thick conglomerate. 
In Syria at Jebel el Abiad it is covered by Bichri sand formation : 
elsewere no direct cover is seen. 

In Syria it is so thin as to be of little importance beyond 
emphasizing the extent to which the Oligocene may have been 
eroded. 


LAN RE à UPS De A RE ns Stee. EE euis mar UV FORO s Triassic 


Age ascribed to the lower middle part of the Dolaa Group in 
Abba borehole by P.B. TAYLOR, unpublished report, 1949, and 
similarly by J.P. Jaccarp, unpublished report, 1949, for the Dolaa 
borehole. 

See: DOLAA GROUP. 


APRBTIAN-ALBLAN. dys culs ai Shue a nat Lower Cretaceous 


In central, northwestern and northern Syria there are some 
widely separated outcrops and borehole sections of fossiliferous 
limestones, shales and marls, sometimes with interbedded sands 
and sandstones, generally yellow to grey in colour, which have 
long been recognised as of Aptian-Albian age. The relationship 
of these beds to the gypsum-bearing strata supposedly of similar 
age in the Palmyra mountain region (=Aassafir formation), and 
to the multi-coloured and very ferruginous sand, mudstone and 
limestone complex underlying the Aassafir (Cherrifé shale forma- 
tion) has never been properly worked out. It seems, however, 
that since these un-named beds and the Aassafir each overlie 
the Cherrifé shale formation and underlie the Judea limestone 
they must be roughly age-equivalents and from their locations of 
occurrence it appears that each owes its origin to special sedi- 
mentational conditions. These “ Aptian-Albian ” beds are there- 
fore treated here as a formation of their own, though they have 
never been explicity defined and named. 
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References : “ Aptien "and “ Albien ” at Jebel Aabd el Aaziz; 
L. DuBERTRET, 1933. “ Aptian " and “ Albian " in the Yannta sec- 
tion; S.P.C. geologists, unpublished work, 1946. “ Upper Ghouna 
beds ”; unpublished S.P.C. report, 1949. Lower Cretaceous (where 
fossiliferous); F.R.S. Henson, 1951. “ Aassafir formation”; M.A. 
GuHoRAB, 1960. 

Yannta section: The best exposure is probably at Yannta in 
the Anti-Lebanon, near the border with Syria, 35 km W.NW 
of Damascus. Lat. 3793300" N, long. 399 9400" E; in degrees 
33° 36’ 05” N, 35° 26/ 45” E; Levant grid 1696 E, 1847 N. 


Description : after S.N. Nasr and R.M. RawspEN (unpublished 
S.P.C. report, 1946). 


Thickness : Total 200 m (656 ft) Albian ? 115 m (377 ft). 
Aptian ? 85m (279 ft). 
Lithology : Top (i) 30.5 m (100 ft) thick; Limestones and 
marls, grey to green-grey and yellow-grey, with Tapes numidicus, 
Heteraster delgadoi, Protocardium hillanum, P. birdiana, Cytherea 
sub-brongniartina, Strombus incertus, etc. — (ii) 45 m (148 ft) 
thick; marls, brown and grey, soft — (iii) 20.5 m (67 ft) thick; 
limestone, grey, marly, medium to massive bedded, with Hete- 
raster delgadoi, Toxaster dieneri, Tylostoma triplica, Proto- 
cardiwm, Microshiza, Cardita — (iv) 18.5 m (60 ft) thick; marls, 
red-brown, ferruginous, soft, with Knemiceras cf. gracile, K. syr- 
iacum, Trigonia, Anisocardia orientalis, Protocardium, Nerineids, 
etc. — (v) 22.7 m (74 ft) thick; marls and limestones, brown, red- 
brown and grey, with Ostrea directa, O. cf. syriaca, Glauconia, 
Protocardium, Trigonia, Gastropods. — (vi) 11 m (36 ft) thick; 
sand, multicoloured, friable. — Base (vii) 50 m (164 ft) thick; 
limestone with some subordinate marls, yellow to grey and buff; 
with plentiful Orbitolina spp. and other fossil traces. (Provisional 
determinations, 1946). 


Fossils : as above. 


Age: (i), (ii), (iii) and (iv) taken as Albian: (v), (vi) and 
(vii) considered Aptian. 

Underlying : multicoloured sands with marl beds and streaks, 
and intercalations of basalt and volcanic ash, supposedly of Neo- 
comian age (presumably a thicker development of the Cherrifé 
shale formation, q.v.); contact conformable. 


Overlying : the Judea limestone formation; contact confor- 
mable and gradational. 


Other localities : At Jebel Rmah, 87 km SW of Palmyra, the 
formation is 185 m (607 ft) thick, and the section is: — Top (i), 
35 m (115 ft); marls and marly limestones with abundant fossils, 
Echinoids, Hemiaster, Heteraster, Diplopodia, Bivalves and Gas- 
tropods — (ii), 50 m (164 ft); massive limestone with Gastropods 
and Bivalves — Base (iii), 70 m (230 ft); alternating limestones 
and marls and some chalky beds. Underlying : variegated marls 
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with gypsum, decomposed basalt and ash, sandy limestone and 
sands and sandstone; presumably the Cherrifé shale formation 
and supposedly of Neocomian age. (See also DUBERTRET and Vau- 
TRIN, 19376, and DusEnTRET, 1959, p. 206). Overlying : the Judea 
limestone; contact conformable. y 

At Berbannd and Kerri, just S of Radjou in extreme NW 
Syria, a grey limestone with Orbitolina sp.. some 10 to 15 m (35- 
49 ft) thick is exposed. Its age is Aptian or Albian. It overlies 
red quartzitic sand and pisolitic ferruginous sands and limonite, 
these being probably the equivalent of the Cherrifé formation. 
* uam by Judea limestone; contact is not clear (DUBERTRET, 

959). 

At Jebel Aabd el Aaziz in the Ngarra erosion cirque, 42 km W 
by S of Hassetche, the section shows — Top (i), 20 m (66 ft); 
« Marnes ocreuses et grés ferrugineux oolithiques » — Base (ii), 
10 m (33 ft); « Grès calcaires et siliceux, bruns». Fossils in (i) 
are Diplopodia hermonensis de Lor., Orbitolina lenticularis Blum., 
and in (ii) are Heteraster syriacus de Lor., Pyrina aff. incisa Ag., 
Orbitolina lenticularis Blum. The upper part is considered Albian, 
the lower Aptian (DuBERTRET, 1933). Underlying: poorly consol- 
idated multicoloured sands and clays ascribed to the Cherrifé 
formation; contact conformable or disconformable. Overlying : 
the Judea limestone; contact is not conformable. 

The Jebissa no. 1 and Rhouna (Ghouna) boreholes of S.P.C. 
each encountered marls, shales, limestones and sands with Orbi- 
tolina spp. including O. cf. discoidea Gras, Cyclammina sp. 
Choffatella decipiens, Confusiscala bewertensis (Whitfield) or 
C. novemvaricosa (Whitfield), C. cf. blakei Blanck., ? Ampullina 
sp, Bivalve fragments, Ostracods. (Det. R.C. van BELLEN and 
R.G.S. Hupson, unpublished, 1949). No lower formation was 
reached in the former, but in the latter the underlying strata are 
the Dolaa group (q.v.), probably a low horizon; contact either 
unconformable over a considerable erosional and/or non-deposi- 
tional hiatus, or faulted. Overlying : the Judea limestone; nature 
of the contact not certainly known as the beds are steeply dipping. 

In the Shaikh Sollakh borehole of Concordia Co. in the same 
general neighbourhood similar beds are believed to have been 
drilled through. The underlying formation is reported to be the 
Lower Cretaceous and contains some volcanic elements.; The 
overlying strata appear to belong to the Soukhne formation. 

The Bouab borehole of the same Company, 19 km NE of 
Hassetche, met with similar limestones, shales and marls. Under- 
lying: highly ferruginous sands and pisolites presumably of the 
Cherrifé shale formation; the contact would seem to be con- 
formable. Overlying : limestone possibly Judea, but some faulting 
is suspected. 

Remarks : This un-named, fairly open marine Aptian-Albian 
sedimentation, with its usually plentiful Orbitolina spp. and its 
general abundance of other fauna, contrasts strongly with the 
apparently unfossiliferous, or only very sparingly fossiliferous, 
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Aassafir formation which is assumed to be approximately con- 
temporaneous. It is to be supposed that the open marine beds 
(typified at Yannta) were laid down in tongues of the sea having 
free connection and circulation with the open sea, whereas the 
Aassafir beds were laid down in lagoons or semi-barred ‘ deeps '. 

In N Iraq DuNNINGTON suggests that the Rim siltstone forma- 
tion is a correlative of the « Upper Rhouna (Ghouna) beds» 
(L.S. Iraq, p. 241). But as its only reported fossils are plant 
vestiges the correlation with the frankly marine Syrian beds 
seems dubious. From description the Orbitolina-bearing Sarmord 
formation seems the more likely correlative (See DUNNINGTON, op. 
cit., p. 259). 

No definite correlative is known in SE Turkey. 

In the northern part of East Jordan the equivalent is the 
upper part of the Hathira sandstone formation (L.S.I., Jordan). 


ARAK FLINT MEMBER OF THE JADDALA FORMATION 
Eocene - “ lower Eocene ” 


The Arak flint member is present wherever the Palmyra 
marl group is fully and normally developed. It ranges in thickness 
from about 16 m (52 ft) at Soukhne to 120 m (394 ft) at Jebel 
Rmah and nearly as much at Doubayat borehole. In the Gbeibe 
borehole of the Cheddadi - Tell Sfoug region there are three flint 
zones in the Eocene, the lowest being the Arak flint member. 
The member is not present in the N of Syria were the Jaddala is 
a-typical or absent. 

The volume of silica held in this member is large. See 
DUBERTRET (1959). Description of various sections is given under 
Palmyra Marl Group, q.v. 


BAKHTIARI GROUP -arc abod. teliové: bootfeundilois Pliocene | 


Author : As “ Bakhtiari series ", G.E. PrrcRIM, 1908. 
Synonymy and Quotations: * Lower Bakhtiari formation " 


(part); “Upper Bakhtiari formation” (part); H.G. Busk and | 


H.T. Mayo, 1918. " Red clay and sandstone series " (part); “ Kurd 
series” (part); “Phases b and c" (part); “Phases d and e" 


(part); EH. Pascor, 1922. “ Bakhtiari formation "; A.H. NOBLE, | 
1926. " Bakhtiari”; L. DunERTRET, 1935. “ Mammifères pontiens | 


au Karatchok Dagh ”; G. Astre, 1936. “ Bakhtiari”; “ Bakhtiari 
formation "; S.P.C. geologists, unpublished reports, 1936-1941 and 
1946-1951. " Bakhtiari series" (in Iraq); F.RS. HENSON, 1951. 
“ Bakhtiari formation of Iraq”; DJ. Burpon, S. MazrtouM and 


C. Sarani, 1955. “ Bakhtiari formation " at Qaratchok; E.J. DANIEL, 


unpublished reports, 1956-1958. 
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Type section : See L.S.I., Iraq, pp. 50, 164-5, 296-7. 


Reference section in Syria : On the N flank of the Qaratchok 
Darh structure, about 35 km N.NE by N of Tell Kotchek rail- 
way station. Approx.: lat. 419 1820" N, 469 9120" E; in degrees 
37° 03’ 55" N, 42° 13’ 30" E; Levant grid 7335 E, 5783 N. ' 

Brief description of reference section : 

Thickness : 2000 m plus (6600 ft plus). 


Lithology : An alternation of beds 3 to 12 m (10-39 ft) thick 
of sandstone, reddish-brown to grey or grey-purple, medium- 
grained to coarse grit size, with scattered small well-rounded 
pebbles often current-bedded; with siltstone or clay, reddish- 
brown to grey, rarely blue-grey; and beds of conglomerate of 
smallish well-rounded pebbles, in a grit matrix. In the higher 
part of the group thick beds of coarse grade ill-sorted pebbles 
become more and more frequent; the sandstone and grit beds 
become rarer; and the silstone becomes less clayey and more 
earthy and of darker brown colour. 


Fossils : None (Hipparion sp. has been found in Iraq — L.S.I. 
Iraq, p. 165). 


Age : Pliocene. 


Underlying : The Upper Fars (grits with Hipparion — ASTRE, 
1936). The contact is unconformable. 


Overlying : In part of the Qaratchok Darh a basalt flow with 
an angular unconformity of about 3°. 


Other localities : The group is not known with certainty else- 
where in Syria. At Gara Taris, 77 km S.SE by S of Hassetche and 
107 km NE of Deir ez Zor, there are gravel beds younger than 
the Upper Fars, but they cannot be directly linked with the 
Baktiari, though they may be an age-equivalent for the fresh- 
water Mio-Pliocene of this part of the Jezire, as suggested by 
Burpon et al., 1955. 


Remarks: In Iraq and Iran the group is made up of the 
Upper and the Lower Bakhtiari formations. It seems likely that 
the higher and the lower parts of the sequence described above 
correspond to these formations. These molasse-like sediments 
were deposited in rapidly sinking troughs in front of rapidly 
rising mountains. (See Van BELLEN, L.S.I., Iraq, p. 50). They do 
not occur further to the W in northern Syria because the rising 
mountains and their frontal trough trend to the W.NW into 
Turkey, the Jebels Sinjar and Aabd el Aaziz not being part of 
this range. 


BASALT. 
See: « IGNEOUS ROCKS ». 
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BICHRI SAND FORMATION .. Oligocene - “ lower ” Miocene 
Author: L. DuBERTRET, 1935 (as “ Grès du Bichri "). 
Synonymy : “ Grès oligocéne — grès souvent glauconieux, à 

nombreuses petites Nephrolepidina tournoueri P. Lem. et R. Douv., 

à Eulepidina dilatata M.-Ch., et à Operculina sp.; Burdigalien — 

Niveau à Schizaster parkinsoni... arénacé... (“la faune à Eulepi- 

dina elephantina "); Niveau à Eulepidina elephantina; … grès 

bariolés "; L. DUBERTRET, H. VAUTRIN, A. KELLER et E. Davip, 

1933, pp. 92-93. L. DUuBERTRET, 1935. ..Djebel Tyas... (d) sables 

bariolés sans faune: Stampien-Aquitanien (ce) grès silicieux... 

Burdigalien. Tel el Zouéhé (d) grés bariolés sans faune: Aqui- 

tanien "; L. Doncreux, L. DUBERTRET et H. VAUTRIN, 1936. “ Bichri 

sand"; S.P.C. geologists, unpublished 1938-1941. “ Bichri sand 
formation "; S.P.C. geologists, unpublished 1946-1951. “ Oligo- 

cene... local sands (Bichri) "; D.J. Burpon, S. Mazrouw and C. 

Sarani, 1955. “ 4 — Nummulitique... (e) grès bariolés... "; C. SAFADI, 

1955. “Gebel Bishri.. Burdigalian sand”; m.a. GHoras, 1960. 

1960. 

Type section: The Jebel Bichri, between Biar er Rhoüm and 
Rejem Thar Rhoüm on the N flank of the Jebel, 110 km N.NE of 
Palmyra, and 103 km due W of Deir ez Zor. Approx.: lat. 
398€ 2675” N, long. 439 3415" E; in degrees 35° 20’ 00” N,39° 00’ 40” E; 
Levant grid 4510 E 3780 N. 

Thickness : 209 m (686 ft) including the Schizaster parkinsoni 
chalky limestone. 

Lithology : Top (i) Sands and silts, yellow and white to grey, 
banded, laminated, or unconsolidated loose; 45 m (148 ft) : 
position of thin limestone with Eulepidina sp. outcropping about 
2 km W of section line — ? Eulepidina elephantima zone 
— (ii) sands, semi- or un-consolidated, yellow to white, and some 
rare sandstone bands; 52 m (171 ft) : (These (i) and (ii) make up 
the “niveau 5” of DuBERTRET et al., 1933): — (iii) limestone, 
chalky, in massive beds, cream to yellow colour, largely made up 
of microscopic debris of Echinoids: at the base it is very sandy. 
(This is the “niveau 4 à Schizaster parkinsoni” of DUBERTRET 
et al., op. cit.) ; 49 m (161 ft) — Base (iv) sands, semi-consolidated 
with occasional sandstones, grey, yellow, brownish to greenish. 
Near the base the sands become marly with gypsum crystals and 
limonite nodules. (This is the “niveau 3" of DUBERTRET et al., 
who report Pecten aff. subarcuatus Tourn., numerous small Ne- 
phrolepidina tournoueri P. Lem. and R. Douv., Eulepidina dilatata 
M.-Ch., Operculina (? complanata)) ; 62 m (203 ft). 

Age: (iv) Oligocene; (iii) and (ii) “upper” Oligocene; 
(i) (?) “ lower ” Miocene. 

Underlying : the Dahek limestone formation (= “ Craie à 
Spatangidés" = “niveau 2”; DuBERTRET et al., op. cit.). The 
contact is disconformable. 


Overlying : Limestone with Clausinella of the Lower Fars 
formation; contact obscured, unconformable. 
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Other localities : The development of the Bichri sand forma- 
tion is very variable. (See Remarks on “ Oligocene "). — In many 
places on Jebel Bichri the lowest beds are sand, this being also 
the case on the S flank of the Arak anticline: these beds are 
believed to be of “lower” and/or “middle” Oligocene age, 
because they occur between the Dahek limestone formation 
(= “ Craie à Spatangidés ") of supposedly * uppermost " Eocene/ 
" lower " Oligocene age, and the * Schizaster parkinsoni zone " of 
possible “ middle" Oligocene age underlying the “ Eulepidina 
elephantina zone " most probably of * upper " Oligocene age. But 
elsewhere the lowest beds of the Oligocene are either limestone 
without any sand, their age being reasonably well established by 
Nummulites spp., etc., or else marls and/or gypseous marls for 
which the age is not always so well established. — Higher, the 
" niveau à Schizaster parkinsoni » seems well developed in many 
sections on Jebel Bichri, though not everywhere, and is overlain 
by further sands in which are limey intercalations making up the 
“ niveau à Eulepidina elephantina ". 


Sands in greater or lesser thickness above the “ niveau à 
Schizaster parkinsoni" (or beds supposedly equivalent) are found 
widespread in the Palmyra region except close around the high 
mountains as on the N flank of the Arak anticline, at Jebel 
Hayane and at Jebel el Abiad. Where the sands are very thick 
the “niveau à Eulepidinu elephantina " is either missing or is 
represented by a few thin sandy limestone streaks. 


'These sands continue upwards almost everywhere and, though 
unfossiliferous, are believed to extend into the “ lower " Miocene 
since the beds overlying them belong to the Lower Fars forma- 
tion (q.v.) of “ middle" Miocene age in the eastern half of the 
region, and to the Mannqoura conglomerate formation, also be- 
lieved to be of Miocene age, in the western part. With the 
exceptions of the N flank of the Arak anticline and the Jebel 
Hayane, where they may have been eroded away, and of the 
northern side of the Palmyra mountain range, where they were 
probably never deposited, the “lower” Miocene sands over- 
flooded the Oligocene sediments as far W as Jebel Tias (52 km W 
of Palmyra); as far E as the Wadi es Souab (14 km E of T. 2 
pumpstation); and reached as far N as Qalaat Jaber on the 
Euphrates (50 km W of Raqqa). 


The Bichri sand sedimentation came to an end partly because 
the basin became filled, some old ‘nari’ or desert crusts occurring 
in places in its upper beds. But also a renewed transgression had 
already begun to the E.SE, E ? and N, laying down the “ Seri- 
kagni formation " of globigerinal marls (q.v.) and the " Euphrates 
limestone formation " (q.v.), and shutting off completely all source 
of sand supply. The first new sediments in the eastern part of the 
region are either Euphrates limestone followed by Lower Fars, 
or else Clausinella limestones of the basal Lower Fars followed 
by normal evaporites of that formation (q.v.). In the western part 
the beds were first a thin sandy limestone and thereafter a 
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fairly thick sequence of marls, often gypseous, with sandy lime- 
stone streaks and occasional pebble horizons. 


Remarks : As mentioned in the ^ Remarks” on “ Oligocene ", 
the sand of the formation appears to have come from a region to 
the E.SE of Jebel Bichri, which region must have been consid- 
erably elevated and exposed to erosion following the regression 
of the sea in “ upper ” Eocene times. But no such actual source 
region has as yet been discovered. The mineral suite, with clear 
quartz, fresh acid felspars and some microcline, angular pink 
garnets, tourmaline, rutile and epidotes (Det. C.G. Drxon, un- 
published 1938) is strong evidence against derivation from the 
old, many times re-worked, ‘Nubian’ sands of Arabia (F.RS. 
Henson, unpublished 1938), which are found in the Ga’ara and 
Rutba sandstone formations. (L.S.I., Iraq, pp. 102 and 246). It does 
seem possible, however, that the youngest beds of the Bichri sand 
formation may have some admixture from the Ga'ara region in 
western Iraq. 


BOUSSITE FORMATION .............. Miocene or Pliocene 
Author: R.C. vaN BELLEN, unpublished S.P.C. report, 1950. 


Type section : In NW Syria on the plateau to the S and SE 
of Kourt Farmuz, 9 km S of Aafrine, near Boussite. 


Thickness : probably a few metres only. 

Lithology : Conglomerates and sands. 

Fossils : None reported. 

Age : Miocene or Pliocene. 

Underlying : the Kourt Farmuz (Kafer Muz) volcanics; 
contact unconformable. 

Overlying : Nil. 

Other localities : Mainly SE of Kourt Farmuz. 

Remarks: These sands and conglomerates, considered by 
S.P.C. geologists as a new formation following upon the Kourt 
Farmuz (Kafer Muz) volcanics after some erosion of the latter, 


are recorded by DUBERTRET (1953 and map) as conglomerates of 
Vindobonian age consequent upon shoaling due to the volcanics. 


BURDIGALIEN (BURDIGALIAN) 
Miocene - * lower ” Miocene 
The " niveau à Schizaster parkinsoni" on Jebel Bichri was 
ascribed to this stage by DUuBERTRET et al. (1933) on the basis of 
the contained Echinoid fauna. Later Doncreux L., DUBERTRET L. 
and VAUTRIN H. (1936) demonstrated that the overlying “ faune 
à Eulepidina elephantina " must be of Oligocene age on the basis 
of its well preserved nummulites. 
In the extreme NW of Syria in the Aafrine valley there are 
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slightly sandy marly limestones with irregular pockets and lenses 
of pebbles and boulders, considered by Dusertrer (1955) as of 
Burdigalian age. See Pakhna and Janoudiye Formation. 

N of the Euphrates River, in the Derro, Abba and Jebissa 
boreholes, there is the Serikagni formation of globigerinal marls 
(formerly called “Chilou ”) : and also the Euphrates limestone 
which intertongues with the marls in places. The fauna does not 
allow of any dating more precise than “ lower” Miocene, but a 
Burdigalian age cannot be excluded. See: Serikagni Formation 
and Euphrates Limestone Formation. 


SAMPANEAN ER MAT RL EN A XD ORE Cretaceous 
See: CRETACEOUS; also SOUKHNE FORMATION, OUCHARHEU 
FORMATION and ‘MASSIVE LIMESTONE’. 


CABRBONIFEBQUS, Sih. cain TEL pèse AT, Carboniferous 


The existence of marine Carboniferous in Syria was first re- 
ported by L. DUBERTRET (1932) from Jebel Aabd el Aziz, where 
the fauna establishes a Tournaisian age. Subsequent work by 
R. W. FAIRBRIDGE and H. Bapoux (unpublished 1938; abstract 1960) 
has shown the exposures here to be slumped blocks embedded in 
Shiranish chalky marls (Upper Cretaceous). 

Carboniferous strata were next met with in 1939 in the 
Doubayat borehole of S.P.C. where, on rather exiguous faunal 
grounds, Upper and Lower Pennsylvanian was considered to 
overlie thin Mississippian and this in turn a few metres of unfoss- 
iliferous quartzitic sandstone thought possibly of Devonian age. 
After the 1939-1945 war similar beds were drilled into in the 
Dolaa borehole of S.P.C., where Carboniferous age appears firmly 
established by a sufficient marine fauna, although plant remains 
in the basal part of the hole have been considered suggestive of 
the Permo-Carboniferous. It is believed that strata of the period 
were drilled through in a borehole near Qamichliye, wherein a 
very thin seam of coal was encountered. 

In all localities of exposure the sediments are of shallow 
water type, sporadically very fossiliferous. No similar beds were 
found in the Abba borehole, or in the Baflioun borehole further 
to the W. It is not known whether the absence is due to non- 
deposition, to erosion, or to fault cut-out. 

So far as present knowledge goes the Lower Carboniferous 
(there is no evidence for the Devonian) saw the beginning of a 
marine sedimentation of fine grade clastics with occasional inter- 
spersed thin limestones. This continued presumably throughout 
the whole of the Carboniferous, the whole of the Permian, and 
into the Lower Triassic. The Permian part is in general more 
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silty, while the Triassic part is dark shale. This basically clastic 
sedimentation appears to change fairly quickly to the N of the 
Jebel Aabd el Aaziz - Jebel Sinjar line to a rather less clastic but 
more limey facies, especially in the Permian. 

The whole complex of Younger Palaeozoic - oldest Mesozoic 
age has been termed provisionally the Doubayat (ex Amanus) 
Group, q.v. 


GENOMANIAN”, 2873.02. 8 cee ce E oe eee Cretaceous 


See: CRETACEOUS; also JUDEA LIMESTONE FORMATION and 
* MASSIVE LIMESTONE’. 


CHAAFA (Limestone tongue) ................... Oligocene 


Name proposed by C. ANDRÉ and R.C. vaN BELLEN (unpublished 
1950) for a limestone tongue in the Bichri sand formation (equi- 
valent to the Niveau à Schizaster parkinsoni). It was thought 
that this was sufficiently important to justify the separation of 
a lower sand body, proposed name “ Thar", from an upper, 
proposed name “ Rahoum ". The names did not come into use. 

See: BICHRI SAND FORMATION; OLIGOCENE. 


CHERRIFE SHALE FORMATION 
Upper Jurassic and Lower Cretaceous 


Author: R. WETZEL, as “ Cherrifé shale member ", in unpu- 
blished S.P.C. report, 1941. 


Synonymy : " Shale-sandstone member at Baflioun "; “ Rut- 
bah sandstone formation at Dolaa"; “ Kurnub formation at 
Abba"; unpublished S.P.C. reports 1948-1949. * Cherrifé shale 
formation ”; unpublished S.P.C. reports 1950-1951; “ Cherrifié 
shale *; M.A. GuHoras, 1960. 


Type section : The Palmyra mountain range: specifically the 
Cherrifé borehole of S.P.C., 75 km W by S of Palmyra. Approx. 
lat. 386 3400" N, long. 416 6100” E; in degrees 34° 30’ N, 37° 27’ E; 
Levant grid 3090 E, 2840 N. 

Thickness : 50 m (163 ft). 


Lithology : Shale, red to brown, haematitic, sandy, and green, 
pyritic : some streaks of limestone and dolomite; and intercala- 
tions of sandstone, white, quartzitic, and grey or green, calcareous. 


Fossils : In the limestones in the lower part of the section — 
Valvulinella jurassica, Trochammina globigeriniformis, Ammodis- 
cus incertus, Textularia cordiformis (Det. A.N. DUSENBURY, Jr. 
unpublished 1940). 


Age : The lower part is of (? Upper) Jurassic age. The upper 
part is considered Lower Cretaceous by analogy to the strati- 
graphy of the Lebanon. 
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Underlying : The Dolaa group, contact uncertain. 
Overlying : The Aassafir Formation, contact also uncertain. 


Other localities: Units approximately homotaxial to the 
Cherrife shale, but which may not be exact correlatives, are as 
follows : ] 

At Jebel Rmah, 87 km SW of Palmyra, the section is: 48.5 m 
(159 ft) thick; marls with gypsum, decomposed basalt and ash, and 
multicoloured sands. Underlying : crystallised limestones believed 
to belong to the Dolaa group and to be of Jurassic age. Overlying : 
fossiliferous marls and marly limestones of the “ Yannta facies " 
of Aptian - Albian age; contact conformable or disconformable. 

In the Dolaa borehole of S.P.C. some 56 m (185 ft) of beds 
similar to those at Cherrifé but rather more vari-coloured and 
with evidence of slight volcanic elements admixed, were met with. 
The lower part carries Valvulinella jurassica. Underlying: the 
Dolaa group; contact apparently conformable. Overlying: the 
Aassafir formation; contact conformable. 

In extreme NW Syria, near Berbannd on the road from 
Aafrine to Radjou, and near Kerri on the Radjou - Kumit track, 
various outcrops occur. Near the last-named DUuBERTRET (1955) 
describes. — Top (i), 5-8 m (16-26 ft) thick; “ Grès à oolithes de 
limonite et limonite compacte ”. — Base (ii), 10-15 m (33-49 ft) 
thick; “ Grés quartzitique rouge ”. Underlying: limestones of the 
Dolaa group, of Jurassic age; contact uncertain. Overlying: grey 
limestones with Orbitolina sp., and sparry limestone, of the 
“ Aptian-Albian ”. 

In the Baflioun borehole of S.P.C., 25 m (81 ft) of limey and 
shaley, somewhat sandy, multicoloured beds occur. Underlying : 
the Dolaa group; contact probably unconformable over an hiatus. 
Overlying : the Aassafir formation; contact probably conformable. 

In the Abba borehole of S.P.C., 27 m (90 ft) of glauconitic 
limestone very sandy, and some dark silt with ? plant remains, 
are apparently an a-typical equivalent. Contact relationship with 
the Dolaa group below is obscure, but almost certainly unconfor- 
mable over a considerable hiatus. Above, however, the Aassafir 
formation follows disconformably. 

In the N'Garra erosion cirque of Jebel Aabd el Aaziz, 42 km 
W by S of Hassetche, are 55 m (180 ft) of sands, multi-coloured, 
yellow, pink, purple (DuBERTRET, 1953), sometimes dark, clayey, 
lignitic, with dark red and brown hard sandstone somewhat 
quartzitic. The only fossils are rare plant remains (R.W. Farn- 
BRIDGE and H. Bapoux, unpublished 1938, and abstract 1960). 
Underlying : conglomerates thought to be of Jurassic age. Over- 
lying : marls and marly limestones with Orbitolina sp., etc., of the 
* Aptian-Albian ”. 

In the Bouab borehole of Concordia Co., 19 km E.NE of 
Hassetche, a small thickness of red-brown ferruginous shale with 
ferruginous oolite and some sandstone is probably representative 
of the formation. 

Remarks : The Cherrifé shale formation does not seem to be 
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present in SE Turkey. Nor does it persist across into N Iraq, 
apparently, the Rim siltstone formation there not being truly 
correlative. The Zubair formation of SW Iraq, although of com- 
parable age, is not of similar lithology, and cannot be directly 
connected (L.S.I., Iraq). 

The formation overlies the Dolaa group possibly conformably 
in Central Syria, but probably with an unconformity and hiatus 
increasing to the N and NE. The exceptions to this are the 
Doubayat borehole and some boreholes in the Cheddadi - Tell 
Sfoug region where the formation is not present it seems. It is 
overlain either (i) by the Aassafir formation, the contact being 
presumably conformable or disconformable; or (ii) by the (un- 
named) frankly marine shales, marls and marly limestones and 
sands of “ Yannta facies” of the Aptian-Albian. The former (i) 
is the case in the Palmyra mountain range and N to Baflioun- 
Abba. The latter (ii) is the case at Yannta - Jebel Rmah, at Rad- 
jou, Berbannd and Kerri, at Jebel Aabd el Aaziz and Bouab; and 
these beds are also present in the Cheddadi - Tell Sfoug region. 

The Syrian formation is, in part presumably, the attenuated 
continuation of the “ grès de base ” or “ grès lignitifères ” of Le- 
banon. No direct connection can be traced through to Jordan but 
there can be little doubt that it is likewise an extension of the 
Hathira sandstone formation (L.S.I., Jordan). 


CHILOU FORMATION (obsolete) and CHILOU MARL (ob- 
solete) ER ER Phoen VES Miocene - * lower ” Miocene 


Obsolete terms used by S.P.C. geologists in unpublished 
reports 1940-1941 and 1946-1951. See also: “Chilou formation "; 
M.A. GHoras, 1960. 


Remarks: The name “ Chilou marl” was given in 1940 to 
globigerinal chalky marls and marly limestones occurring near 
Bab ech Chilou on the Jebel Sinjar in NW Iraq, these being 
believed to be mainly of Oligocene age on the basis of a poorly 
preserved microfauna. This name, also as “ Chilou formation ”, 
was extended to cover all globigerinal marls in Syria occurring 
above the Dabba (Debba) glauconite lenticle of the Jaddala forma- 
tion if present, or the Jaddala formation itself if the Dabba glau- 
conite was not present, and below the Dhiban (Dibbane) anhy- 
drite formation. 

It has since been established (R.C. vaN BELLEN, unpublished 
report 1955) that the age of all the beds in the type section is 
“lower” Miocene, these beds overlying unconformably the 
Jaddala formation which is here of “ middle” Eocene age. In 
consequence the name “ Chilou” becomes a nomen nudum. The 
beds are now defined in Iraq as “ Serikagni formation " (L.S.I., 
Iraq, p. 265). 

The same author has also established that most if not all 
occurrences of " Chilou " in Syria are of “ lower " Miocene age, 
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not Oligocene; and thus exactly equivalent to the Iraq “ Serikagni 
formation ". 

If a formation name is to be employed in Syria for these beds 
then it would seem advisable to use the Iraq name. In this fasci- 
cule of the Lexicon they are defined under that name. . 

Where " Chilou " occurs in Syrian literature and reports it 
should be understood that it refers to beds of * lower " Miocene 
age. 

There exist in parts of Syria sediments of genuine Oligocene 
age, e.g. the lower part of the Bichri sand formation, and the 
Abiad limestone formation, in the Jebel Bichri and Palmyra re- 
gions; the Oligocene limestones of Tarag el Aalab; and certain 
beds in the Aafrine valley - Parsa Darh district of NW Syria. 
These are generally of shoal facies. It seems possible that contem- 
poraneous globigerinal offshore sediments can exist somewhere 
in these vicinities. But if so they are not yet known. 

The absence of globigerinal offshore sediments of Oligocene 
age in Iraq is thought to be due to non-deposition or to scouring 
(L.S.I., Iraq, p. 135). In Syria there is often a glauconite horizon 
(the Dabba glauconite) at the top of the underlying Jaddala, but 
sometimes there is a microconglomeratic zone or even conglome- 
rate, suggesting that there has been regression and exposure. 

It is now thought that there are no sediments of Oligocene 
age N of the Euphrates River except possibly just around Qalaat 
Nejm, 40 km S.SE of Djerablous (See: Oligocene). 


CONIACIAN*" SS. TM EN RS. NB Cretaceous (Upper) 
C. CHENEVART, 1950, remarks in a footnote that the absence 
of fossils of the Coniacian obviously does not imply that this stage 
is not present in the ‘Série A’ (the lowest sequence of beds 
described in his paper). 
See : CRETACEOUS; also SOUKHNE FORMATION and OUCHARHEU 
FORMATION. 


(CONTINENTAL INTERCALARY) ...... Cretaceous (Lower) 


Term used as “ Nubian sandstone (Continental Intercalary) ” 
by D.J. Burpon, S. Maztoum and C. Sarani, 1955, to describe the 
“ Grès de base ". In Lebanon G. RENovanp, 1955, used the terms 
“ Transition zone in Cretaceous ” and “ basal sandstone ”, stating 
that the rocks are the equivalent of the “ continental intercalaire ” 
of North Africa. 


See : CRETACEOUS; also CHERRIFÉ SHALE FORMATION. 


CRAIE À SPATANGIDÉS .... “upper” Eocene - ? Oligocene 
Term used by L. DUBERTRET, 1933. 
See: DAHEK LIMESTONE FORMATION. 
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CRAIE DE PALMYRE ........... Upper Cretaceous - Eocene 


Term used by C. CHENEVART, 1950. 
See : PALMYRA MARL GROUP. 


CHETACE MOYEN.) HAE x» PIU Pus Middle Cretaceous 
See : CRETACEOUS: also JUDEA LIMESTONE FORMATION and 
‘MASSIVE LIMESTONE’. 


CRETACEOUS. 


A tripartite division of the Cretaceous has become usual in 
the Levant this reflecting the three strikingly different lithological 
developments. In Interior Syria the development differs somewhat 
from that of Lebanon and Anti-Lebanon. It is : 


Upper Cretaceous: (?) Danian 
Maestrichtian | Shiranish formation 
Upper Campanian 


Middle and Lower Soukhne form. in places; 
Campanian Oucharheu form. in places; 
Lower Senonian un-named chalks in places. 
Middle Cretaceous : Turonian Judea limestone forma- 
tion 
Cenomanian * Massive limestone ? 
Albian (part) in places 
Lower Cretaceous: Albian * Aptian-Albian ' in pla- 
ces 
Aptian Aassafir formation in 
places 
(?) Neocomian Cherrifé shale formation 


Towards the end of the Jurassic there was upwarp accom- 
panied in places by moderate to heavy faulting, vulcanism and 
erosion. Thus while the terminal Jurassic beds were laid down 
in some areas (RENOUARD, 1955), elsewhere they were not depo- 
sited; and in yet other places important thicknesses of Middle 
Jurassic strata were eroded. Marine limestones of Upper Jurassic 
age were interdigitated with shales and silts partly of continental, 
partly of volcanic, provenance, and with sands. Thus the Cherrifé 
Shale Formation is thought to straddle the transition Upper Ju- 
rassic/Lower Cretaceous. It is followed by either the ‘ Aptian- 
Albian' marine marls, limestones and shales in * Yannta facies ", 
or by the Aassafir Formation of dolomites, anhydrites and some 
sand. Both formations are the product of a transgression of the 
sea developing slowly in stages. 

In Middle Cretaceous times (Upper Albian - Cenomanian) a 
widespread, apparently uniform, shallow sea resulted, in which 
the Judea Limestone Formation was laid down. 
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Recrudescence of movements produced an irregular develop- 
ment of the Turonian which is generally very poorly represented 
(if at all) and indistinguishable to the E of the Anti-Lebanon 
except at Doumar near Damascus, where it consists of highly 
fossiliferous marls and limestones. : 

The Upper Cretaceous is basically a chalky sedimentation, 
and actually is such where represented in Lebanon and Anti- 
Lebanon and in the Nebek - Homs - Maarret en Naamane strip. 
But eastwards there is a progressive change of facies of the Lower 
Senonian strata into the peculiar Soukhne Formation. 

In Upper Campanian times a further subsidence of Interior 
Syria occurred giving the effect of a renewed marine trans- 
gression, and throughout that sub-stage and the whole of the 
Maestrichtian white chalks, chalky limestones and chalky marls 
were deposited everywhere in the territory except perhaps over 
some isolated structures such as Jebel Abou Rahba, Cherrifé and 
the Tell Snimé vicinity. The average thickness is 400-500m 
(1312-1640 ft), but movements were continuing so that in some 
W-E directed troughs more than 1000 m (3280 ft) were laid 
down while over some minor uplifts only 200 m (656 ft). In spite 
of the open sea character of this sedimentation, thick bands of 
chert are incorporated near Maaloula, glauconite lenticles are 
not uncommon, and in places veins and crystals of gypsum occur. 
There was some (? slight) volcanic activity in the Cheddadi - Tell 
Sfoug region, and on the Qaratchok Darh structure (A.A. Hassan, 
1961). 

At the end of the Maestrichtian, or perhaps slightly before, 
the sea appears to have become much shallower, and many 
regions were exposed to erosion. It has not been proved that 
the sea withdrew entirely from the territory and some geologists 
believe that in places there was continuous sedimentation into 
the Tertiary. 


DABBA (DEBBA) GLAUCONITE LENTIL 
Eocene: « middle » Eocene 


Author: F.R.S. Henson, unpublished work, 1938. 


Synonymy: « Grande falaise à Debba... banc à glauconie »; 
L. DusERTRET, H. VAUTRIN, A. KELLER et E. Davin, 1933. « Debba 
glauconite »; S.P.C. geologists, 1939-1941 and 1946-1951. 


Type section: The lentil is named after the type locality 
below Dâbba (Debba) triangulation signal on the cliff bounding 
the el Kom erosion cirque, which limits the Jebel Bichri on the W. 
— Approx. lat. 396 2000” N, long. 439 5600" E; in degrees 
35° 16’ 45" N, 39° 10 57 E; Levant grid 4682 E 3715 N. 
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Other localities: A better described section is that in the 
Derro borehole of S.P.C.; see under « Palmyra Marl Group»; 
and also Remarks below. 


Remarks : In the vicinity of Dabba the Dabba (Debba) glau- 
conite overlies the Jaddala formation and underlies the Dahek 
limestone formation (= « Craie à Spatangidés »). The last-named 
is considered a transgressive formation (DUBERTRET et al. op. cit.) 
pinching out eastwards and probably northwards on to the 
Jebel Bichri. The glauconite horizon, which was considered every- 
where generally contemporaneous by Dr. W. Scuors from study 
of its microfauna (unpublished 1938), extends beyond the limits 
of the Dahek limestone, and so erosion can not have occurred. 
(Henson, unpublished 1938). 

However, it is now known from more detailed sampling of 
measured sections that there may be from one to several glau- 
conite lenticles in the upper part of the Jaddala formation (and 
above it); and thus that the supposed « Dabba (Debba) lenticle » 
may, in fact not be a single horizon but instead somewhat variable, 
though within relatively narrow limits. This added knowledge 
tends to diminish the importance previously attached to the 
lenticle as marking a very widespread diastem, and thus has 
thrown some doubt upon the conception of the Dahek limestone 
(q.v.) and the ‘“ upper” Eocene globigerinal marls’ (q.v.) as 
separate transgressive formations. 


DAHEK LIMESTONE FORMATION 
“upper ” Eocene - ? Oligocene 

Author: S.P.C. geologists, unpublished reports, 1938. 

Synonymy : “ Craie à Spatangidés "; L. DUBERTRET, H. Vau- 
TRIN, A. KELLER, 1933. “ Dahek limestone "; S.P.C. geologists, un- 
published, 1938-1941 and 1946-1951, named after the Dahek 
plateau 65-75 km NE of Palmyra. “ 4 Nummulitique (Eocéne 
supérieur - Oligocéne) "; “ Calcaire poreux à Spatangidés et à 
Nummulites "; C. Saranı, 1955. 


Type section : In the Palmyra region: the Biar er Rhoüm - 
Rejem Thar Rhoüm section on the N flank of the Jebel Bichri, 
110km N.NE of Palmyra and 103 km due W of Deir ez Zor: 
approx. lat. 396 2675" N, 439 3415" E; in degrees 35° 20’ 00" N 
39° 00’ 40" E; Levant grid 4510 E 3780 N. 


Thickness : 126 m (413 ft). 


Lithology: Top (i) Chalky limestone and yellowish-green 
glauconitic gypseous marl with limonite nodules, somewhat 
sandy; 10 m (33 ft) : — (ii) chalky limestones bedded 30-60 cm 
with beds 1 to 1.5 m thick of softer more marly chalk between : 
rare shell fragments, poorly preserved Echinoids and small Fora- 
minifera; 15 m (49 ft) : — (iii) chalky limestones, cream-coloured 
to pinkish, in beds up to 1 m thick alternating with softer more 
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marly beds up to 2 m thick; there are occasional nodules of 
limonite throughout : some bivalve casts and small forams; 50 m 
(164 ft) : — Base (iv) chalky limestone, cream-coloured, massive, 
heavily jointed, becoming slightly yellow-flecked, semi-silicified, 
with some black markings (? manganese), and jointed in three 
directions towards the base; 50 m (164 ft). à 


Fossils : As above. In close proximity DUBERTRET, VAUTRIN, 
KELLER and Davin (1933) found Schizaster rimosus Desor., Euspa- 
tangus ghiavanensis Gauth., Linthia bisulcata Gauth., Terebratula 
sp., Globigerina rubra, G. bulloides, Textularids and Algae. 


Age : Thought to be “ upper ” Eocene - ? Oligocene. 


Underlying : The Jaddala formation of the Palmyra marl 
group; contact obscured by debris. 


Overlying : The Bichri sand formation (below the “ niveau à 
Schizaster parkinsoni"); contact disconformable. 


Other localities : The formation occurs in the western part 
of the Jebel Bichri but is not present over the higher parts of 
the Bichri structure and can indeed be seen to tongue out in that 
direction and towards the NE. DUBERTRET et al., op. cit.). Further 
to the W the cliff of Tell el Zouéhé and the cliffs encircling the 
Dahek plateau show good sections. The formation is represented 
on the N flank of the Arak anticline where it is about 45 m (147 ft) 
thick, and carries Echinolampas cf. spheroidalis, Macropneustes 
cf. deshayesi, small Echinoids and Foraminifera; and towards the 
base abundant glauconite: but it is not represented at all on 
the S flank of the structure. DUBERTRET (op. cit.) reports it at 
Jebel el Abiad. Still further W it probably forms part of the 
Taraq Erkheimé cliff, 65 km W by N of Palmyra and 15 km NW 
of T.4 pumpstation. And 52 km due N of Palmyra it probably 
makes up some or all of the plateau Aassabea Qdeim. 


Remarks : DuBERTRET et al. (op. cit.) considered the formation 
transgressive on to the “ Maestrichtien " (now known to be Eo- 
cene) of Jebel Bichri because a “ bréche de base” is seen in 
some places, and because it tongues out towards the higher parts 
of the Bichri dome. In general it overlies a glauconite zone — 
the Dábba glauconite lenticle. In so far as it is actually trans- 
gressive this would appear to be due rather to local subsidence 
than to any widespread marine transgression. 

From its development close around the major uplifts of the 
Palmyra mountain range it seems that it may be a facies con- 
nected with already developing structural uplifts. 

(See also ‘ “ upper ” Eocene globigerinal chalk’). 


DANTAN ad dave Seles adie qo EM Upper Cretaceous 

The existence of the Danian as a stage is not proven in 
Interior Syria although since continuous sedimentation from 
Cretaceous to Tertiary is supposed in certain sections, such as 
Jebel el Marah, beds of this age may be presumed present. At 
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Jebel Tenf DusrnrRET (1959) described beds of a ‘Transition 
zone’ between strata with a typically Maestrichtian fauna and 
those above with a typically Palaeocene fauna. This transition 
zone carries deformed and indeterminable Globigerinids, but there 
are also some beds with abundant Chara. For fuller discussion 
of the Cretaceous/Tertiary contact see “Remarks” on the Pal- 
myra Marl Group. 


DERRO RED BEDS MEMBER OF THE SOUKHNE FORM- 
ATION- erence Cretaceous - Lower Senonian 


See: SOUKHNE FORMATION. 


DEVONIAN 


Terme employed by D. J. Burpon, S. Maztoum and C. Sarapt, 
1955, for the Palaeozoic in Jebel Aabd el Aaziz and the Palaeozoic 
sand in the Ga’ara depression in W Iraq. DUBERTRET (Geological 
map, 1/1 000 000, 3rd ed. 1945) colours these localities as “ Devo- 
nien-Carbonifére ". The “ Devonian core" referred to at Jebel 
Aabd el Aaziz actually consists of slumped blocks of Lower Car- 
boniferous strata embedded in Shiranish formation (Upper Creta- 
ceous). See: Doubayat Group and Carboniferous. As regards the 
Ga'ara in W Iraq, these strata are of Triassic age. (See L.S.I., Iraq, 
pp. 102 and 215). 

The Devonian has not been identified in Interior Syria. 


DHIBAN ANHYDRITE FORMATION 
Miocene - * lower " Miocene 


Author: F.R.S. Henson, unpublished report, 1940. Emended 
by R.C. van BELLEN in unpublished report, 1957. The formation 
is defined in Iraq. (See L.S.I., Iraq, pp. 85, 86). 


Synonymy (in Interior Syria) : “ Dibbane gypsum ". * Dib- 
bane anhydrite "; S.P.C. geologists, unpublished. 1938-1941: 
" Dibbane anhydrite formation”; idem 1946-1951. “ Anhydrite 
and salt of the Lower Miocene "; F.R.S. HENSON, 1951. “ Dibbane 
formation "; M.A. Guoras, 1960. 


Type section: On Jebel Sinjar in NW Iraq, near Umm ad 
Dhiban (see L.S.I., Iraq, p. 85). 


Reference section in Syria: In the Cheddadi- Tell Sfoug 
region : the Jebissa No. 1 borehole of S.P.C., about 43 km S by E 
of Hassetche: approx. lat. 409 1250" N, long. 456 3578" E; in degrees 
36° 06’ 45" N, 40° 47’ 36" E; Levant grid 6125 E 4685 N. 


Thickness : 169 m (554 ft). 

Description : Top (i) Anhydrite in massive beds with thin 
layers and streaks of limestone, buff to grey, and of silt, blue-grey. 
Fossils in the limestones include Pecten sp., Clausinella sp., Ostrea 
sp., rotalids and miliolids; 46 m (152 ft) : Base (ii) Mainly rock salt 
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in massive beds with occasional beds and streaks of silt : in parts 
the rock is an anhydrite-salt eutectic, in other parts anhydrite 
occurs in very frequent thin wavy crusts; 123 m (554 ft). 


Age: Considered “lower” Miocene from its stratigraphic 
position between the Serikagni and the Jeribe limestone forma- 
tions, both being also of “ lower ”. Miocene age. 


Underlying : The Serikagni formation; contact apparently gra- 
dational, since some beds of anhydrite occur in the uppermost part 
of those marls. (See also L.S.I., Iraq, p. 265). 


Overlying : The Jeribe limestone formation; contact appa- 
rently gradational. (See “ Remarks " on Jeribe limestone forma- 
tion). 

Other localities : All boreholes in the * Cheddadi - Tell Sfoug 
region" encounter the formation in variable thickness, viz: 
Jebissa No. 3 72 m (235 ft) but there is no salt at all here; 
Rhouna No. 1 (Ghouna) 283 m (929 ft), the upper anhydritic 
zone being 86.5 m (284 ft) and the salt zone below 197 m (645 ft); 
Gbeibe No. 1 295 m (968 ft), the anhydrite zone 60 m (197 ft), 
the salt zone below 235 m (771 ft); also in the Shaikh Sollakh 
borehole where it closely resembles Gbeibe. In the Bouab bore- 
hole NE of Hassetche it attains some 140 m (459 ft), the anhydrite 
accounting for only 30 m (98 ft) while salt makes up 110 m (361 ft). 
It is also present in the Bardé borehole, and may be represented 
in the Qamichliye borehole. But it is not present in the Qaratchok 
Darh region. It is exposed on Jebel Sinjar in Iraq where the 
section shows 72 m (236 ft) but without any salt. On the Jebel 
Aabd el Aaziz in Syria the formation is found in the easternmost 
part only and then merely 5 m (16 ft) of solid anhydrite. Further 
to the SW in the Derro borehole it is 58 m (189 ft) thick, but 
without any salt. 


Remarks : The Dhiban formation seems to represent the first 
phase of the great Miocene evaporitic regime which was broken by 
occasional renewed incursions of the sea. The area in which it 
was deposited in Syria is evidently the smaller forerunner of 
the larger region of depression which was later occupied by the 
Lower Fars sea. 

Where the Dhiban formation exceeds a limited thickness 
(60-70 m) the excess is made up of rock salt, this being a charac- 
teristic also of the Lower Fars though with a different order of 
thickness. So far as known from the few analyses which have 
been made the salt is remarkably pure, almost 100% NaCl. 

(See “ Remarks” on the Jeribe limestone formation). Since 
the exposures are mainly in boreholes drilled on anticlinal 
structures it is possible that there has been unequal accumul- 
ation of the salt by incipient salt dome mechanics. 

It is remarkable that no salt is reported in the formation 
in Iraq. (L.S.I., Iraq, p. 85). 
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DIBBANE ANHYDRITE FORMATION ............ Miocene 
Obsolete form of: DHIBAN ANHYDRITE FORMATION 


DJERIBE LIMESTONE FORMATION ............. Miocene 
See : JERIBE LIMESTONE FORMATION. 


DOLAA GROUP (ex Mulussa Group) ...... Triassic-Jurassic 
Authors : L. DuBERTRET and E. J. DANIEL, unpublished, 1962. 


Synonymy: “ Secondaire transgressif, sub-horizontal" pro 
parte; “ Complexe III” pro parte; L. DUBERTRET, 1936. “ Mulussa 
limestone " F.R.S. HENSON, unpublished S.P.C. report, 1938; 
S.P.C. geologists, unpublished reports, 1938-1941 and 1946-1950. 
Emended as “ Mulussa formation”; E.J. DANIEL and R.C. VAN 
BELLEN, unpublished S.P.C. reports, 1950. “ Mulussa formation “; 
unpublished S.P.C. reports, 1950-1951. ^ Jurassic-Triassic, dolo- 
mites, anhydrites and shales at Doubayate "; G. RENOUARD, 1955. 
* Mulussa group”; M.A. Guoras, 1960. 


The name “ Mulussa " has been used in several unpublished 
S.P.C. reports since 1938, as “ Mulussa limestone" and later 
* Mulussa formation ". In 1960 M.A. GHoraB employed the term 
* Mulussa group ". 


The name was taken originally from Khasm Mulussa in the 
Ga'ara region of W Iraq. A formation of crystalline, oolitic or 
sandy limestones, somewhat dolomitized, with subordinate yellow 
marl and marly limestone, considered as of Upper Triassic age, 
has now been defined from that locality and given that name 
(L.S.I. Iraq, p. 194 et seq.). Since the name is thus pre-occupied 
it is not valid for a wider range of different strata in Syria. 
Hence the editors have re-introduced a name suggested by 
E.J. DANIEL in unpublished work, 1956. 


Type section : Dolaa No. 1 well of S.P.C., about 78 km N by 
E of Palmyra: approx. lat. 398 1325" N, long. 426 5945" E; in 
degrees 35° 15/ 40" N, 38° 20’ 10" E; Levant grid 3897 E 3684 N. 


Thickness : 1213 m (3980 ft). (See F.R.S. Henson, 1951). 


Description : Top (i) 574 m (1883 ft) thick; Limestone, dolo- 
mitized, brown to grey, with bands of unaltered limestone, grey 
to cream, fossiliferous; with numerous thin beds and partings of 
shale, multi-coloured at the top and black to grey, sometimes 
clayey layers, becoming predominant in parts. There are occa- 
sional thin beds and also veins of anhydrite, pinkish. Fossils 
include Haurania amiji, Trocholina palestinensis, Valvulinella 
jurassica (det. R.C. van Bellen, 1951) and cf. Eligmus sp. (det. 
R.G.S. Hudson, 1949) with shell fragments, Gastropods, Echinoid 
spines, Sponge spicules, Fish remains: (ii): 144 m (472 ft) thick; 
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Shale, black, calcareous, hard, interbedded with anhydrite in 
thickish beds; with some thin oolitic limestones near the top and 
the bottom: Gastropods, Ostracods and rare Fish teeth : (iii) 
198 m (650 ft) thick; limestone, dolomitized, grey-brown to buff, 
with thin beds and partings of shale, black, dolomitic, and rarer 
thin beds and some nodules of anhydrite: in the midst there is 
a zone of oolitic limestone: Lingula tenuissima Bronn. (det. 
R.G.S. Hudson, 1949), Ostracods, small Foraminifera ? Nodosarids, 
? Frondicularids, and ? Diatomids : (iv) 93m (305 ft) thick; lime- 
stone, grey, silty, oolitic in parts, elsewhere recrystallised; with 
stringers and thin beds of shale, black, hard : Trocholina sp. often 
abundant (det. A.H. Smout and R.C. van Bellen, 1951), Radiolaria, 
Nerinea sp., ? Algae, small forams as above, and fragments: 
Base (v) 204 m (670 ft) thick; Limestone, dark grey-black to pale 
grey-buff, with some streaks of silicified micro-detrital limestone : 
Posidonia juv. cf. P. wengensis group, Posidonia wengensis Wiss- 
man var. cycloidalis Kittl, Daonella lomelli Mojs, Avicula glo- 
bosa Wissman (det. R.G.S. Hudson, 1950) : also lumachelles of 
thin ? shell fragments or ? filamentous algae? Paleotrix sp. (see 
Kurra Chine formation, L.S.I., Iraq, pp. 162 and 252). 


Age: (i) ?and (ii) Jurassic; (iii) Triassic, ? Upper; (iv) 
Triassic (Ladinian); (v) Triassic (Anisian). 

Underlying : the Doubayat group; contact almost certainly 
conformable and gradational since the uppermost beds of the 
group are dark grey to chocolate shales with Middle Triassic 
(Anisian) and Lower Triassic (Werfenian) fauna. 


Overlying : the Cherrifé shale formation; contact probably 
unconformable over a time gap perhaps relatively short. 


Other localities: At surface the upper part of the group is 
exposed at Jebel Rmah, 87 km SW of Palmyra, in the core of the 
anticline. Some 50 m (152 ft) of limestone, crystalline, dark grey, 
is seen. It is believed to be of Jurassic age although no fossils 
have been found. The Cherrifé shale formation overlies probably 
unconformably over an erosion surface. 

It also outcrops at surface in the extreme NW of Syria from 
Banik Mazra’a S of Radjou in a S.SW directed band to Kumit on 
the Syro-Turkish frontier. The thickness exposed is 60 m (197 ft) : 
the rocks are massive grey marmorean limestone. The age is taken 
as Jurassic, though without faunal evidence. Sandstone and ferru- 
ginous oolite (equivalent to the Cherrifé shale formation) overlie 
unconformably. (L. DUBERTRET, 1955, p. 40). 

In the N’garra erosion cirque of the Jebel Aabd el Aaziz, 
42 km W by S of Hassetche in N Syria, the lowest beds exposed 
in situ are conglomerates which are believed to be of Jurassic 
age because they contain pebbles of limestone thought to be 
Triassic. These beds are not properly speaking part of the group, 
but indicate that the beds of the group did exist nearby at one 
time. 
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Apart from the above localities the group has been met with 
only in deep boreholes, viz: 

— the Cherrifé borehole of S.P.C., 75 km W by S of Palmyra. 
Here limestone is predominant and anhydrite and shale rarer. 
(Guoras, 1960). The underlying formation was not reached. The 
Cherrifé shale formation overlies probably conformably. 

— the Doubayat borehole of S.P.C., 62 km E.NE of Palmyra, 
where the thickness is of the order of 580 m (1903 ft) (HENSON, 
1951), and the beds are mainly dolomite with some anhydrite 
and shale in the upper parts. (RENOUARD, 1955). The contacts 
above and below are uncertain and possibly faulted. 

— the Jebissa No. 3 borehole of S.P.C., 43 km S by E of 
Hassetche, showed a drilled thickness of some 323 m (1060 ft) 
(Henson, 1951) of steeply dipping limestone with rare anhydrite 
nodules for the upper four fifths, and of anhydrite, black shale 
and anhydritic limestone for the rest. The sparse fauna includes 
Glomospira, ? Haurania sp., Coskinolinoides (?) primaevus, Tex- 
tularids, Lituolids, Valvulinids, Ostracods, Gastropods, Fish debris. 
The age is thought to be low Jurassic to Triassic. Underlying 
formation not reached. Overlying: — the Soukhne formation; 
contact abnormal, probably faulted, though some of the hiatus 
is probably due to earlier erosion or non-deposition. 

— the Rhouna (Ghouna) borehole of S.P.C., about 20 km 
E.NE of Jebissa, drilled 181 m (594 ft) through the so-called 
“Lower Ghouna beds ” of steeply dipping limestones, sometimes 
marly, carrying Gastropods, ? Opthalmidium, Glomospira, rare 
Haurania sp., Bivalves, Rotalids, Cristellarids, and lumachelles 
of ? filamentous Algae or ? Paleotrix sp. (See Sargelu formation, 
L.S.I., Iraq, p. 252). The age is thought to be low Jurassic. Under- 
lying formation not reached. Overlying : — the so-called “ Upper 
Ghouna beds” which are the marine Aptian - Albian shales, 
sands and limestones of Yannta- type: contact unconformable 
over a large erosional and/or non-depositional gap. 

— in the Shaikh Sollakh borehole of Concordia Co., some 
60 km SE of Hassetche, it seems that the Dolaa group was not 
represented. 

— in the Bouab borehole of the same Company, 19 km E.NE 
of Hassetche, beds equivalent to the group are at least 850 m 
(2789 ft) thick, predominantly dolomite but with considerable 
anhydrite and thin shales in the upper half. The age is taken 
to be Middle and Lower Jurassic and Triassic. Underlying : lime- 
stone with some shale, supposedly of Upper Permian age; details 
of contact unknown. Overlying : — ferruginous sandstone, grey 
shales and pisoliths of iron oxide, equivalent to the Cherrifé shale 
formation : contact thought to be unconformable over an erosion 
surface. The group here is probably fairly equivalent with the 
Iraq formations (q.v. infra). 

— in the Bardé borehole of the same Company, about 50 km | 
NE by E of Hassetche, the equivalent beds are apparently thinner; 
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and in the Qamichliye borehole would seem to be of the order 
of 200 m (656 ft). (See Guonas, 1960). 


— the Qaratchok wells have not so far encountered these 
strata, but the Souedie No. 2 borehole of Concordia, just S of 
the Qaratchok Darh oilfield, met with beds of Jurassic age (GHo- 
RAB, 1960), perhaps belonging to the group, but perhaps part of 
the ' Massive limestone" q.v. 


— further W in the Abba borehole of S.P.C., 54 km NE by N 
of Raqqa, about 526 m (1725 ft) of strata belonging to the group 
are present. The sequence is in general more calcareous and less 
shaley than at Dolaa, and with less anhydrite. It is remarkable 
for the occurrence of two dolerite (?) flows. (See Igneous Rocks). 
Amongst fossils found are Ostracods and Trocholina sp. in the 
upper part (det. R.C. van Bellen, 1951): Daonella moussoni Merian, 
D. indica Bittner, D. sp., Halobia rugosa group cf. H. fastigera 
Bittner in the middle part indicating Ladinian age: and Daonella 
moussoni Merian, D. paucicostata Torn., D. bockhi Mojs, D. gra- 
bensis Kittl, D. sturi Mojs, Posidonia pannonica Mojs, cf. P. 
obliqua Hauer, Lingula tenuissima Bronn., Myophoria proharpa 
Frech, Pseudomonotis dubiosa Bittner, Mytilus eduliformis mut. 
praecursor Renz., Myacites sp., cf. Avicula girthiana, in the lower 
part indicating Anisian age. (Det. R.G.S. Hupson, unpublished, 
1950). Underlying: — the Doubayat group; contact most pro- 
bably conformable since the uppermost beds carry a macrofauna 
indicating Werfenian age. Overlying : — a-typical Cherrifé shale 
formation; contact an angular unconformity involving considerable 
erosional and probably non-depositional gap since the uppermost 
beds of the Dolaa group are thought to be of low Jurassic age. 

— still further W the Baflioun borehole of S.P.C., 5 km NW 
of Aazaz and 48 km N.NW by N of Aleppo, drilled through 332 m 
(1090 ft) of the group, the general lithology being similar to type 
though there is less shale and less anhydrite. The only fossils 
found are occasional Nodosarids. The age is taken as Jurassic- 
Triassic. Underlying : the (?) Abba group of very steeply dipping 
black schistose rocks; contact either strongly faulted or else a 
very strong angular unconformity over a very great erosional 
and/or non-depositional hiatus. Overlying : — the Cherrifé shale 
formation; contact unconformable. 


Remarks: In the Bakuk borehole in SE Turkey, 65 km E 
by S of Mardin, a similar sequence of strata was met with. 
Underlying: sandstones and shales of the ? Lower Permian. 
Overlying : dolomite of the ‘ Massive limestone’ and probably of 
Lower Cretaceous: age (fide A. TEN Dam and N. Torun, 1961). 

The adjacent territories of SE Anatolia and NW and NE Iraq 
reveal a very similar sequence in deep boreholes : indeed it seems 
possible that the Iraq Sargelu formation, Alan anhydrite, Adaiyah 
anhydrite, Butmah formation and Kurra Chine formation, might 
be correlated through to NE Syria (L.S.I., Iraq, pp. 250, 34, 30, 65, 
160). 
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The correlation with Jordan and Southern Palestine is not so 
clear as the limestones there are shelly and highly fossiliferous 
— the Hisban limestone of Triassic (Muschelkalk) age, and the 
Huni formation of Middle Jurassic (Bathonian) age. But the 
Zarqa gypsum formation of Upper Triassic age could perhaps 
correlate with one of the Syrian gypseous phases, and in any 
event demonstrates that evaporites were also laid down there 
(L.S.I., Jordan). 

In a general way it would seem that the Dolaa group (which 
may not be broken by any hiatus in the centre of Interior 
Syria) is a regime peculiar to a kind of open shelf condition which 
covered the northern part of the Arabian craton (See F.R.S. HEN- 
SON, A.F. Fox and S.E. HOLLINGSWORTH in Fox, 1959). 


DOUBAYAT GROUP (ex Amanus Group) 
Palaeozoic and Lower Triassic 

Authors : L. DUBRETET and E. J. DANIEL, unpublished, 1962. 

Synonymy : ? “ Primaire non-plissé, sub-horizontal ”; “ Com- 
plexe II” (in Mighber Tepe section, Amanus Darh, S Turkey); 
L. DuBERTRET, 1932. “ ? Permian, ? Carboniferous, ? Devonian ”; 
G.B. SILER, unpublished S.P.C. report 1940. “ Amanus group ” 
F.R.S. Henson unpublished S.P.C. report, 1941. ^ Amanus shale ”; 
J.P. JaccarD, 1949: “ Amanus shale group”; P.B. Taytor, 1950, 
both unpublished S.P.C. reports. ^ Amanus group "; emend. E.J. 
DanieL and R.C. Van BELLEN, unpublished S.P.S. report 1950. 
“Permian, Carboniferous, ? Devonian”; F.R.S. Henson, 1951. 
Permian and Carboniferous in Doubayate well; G. RENOUARD, 1955. 
* Probably largely Permian” (in Abba borehole); M. Suppury, 
1957. ^ Amanus group " (Carboniferous-Permian); M.A. GHORAB, 
1960. 

The beds described from the boreholes were originally called 
the « Amanus group» by S.P.C. geologists, basing themselves 
upon the section described by DuBERTRET (1932, 1936) from Migh- 
ber Tepe in the Amanus Darh of southern Turkey. There is no 
certainty, however, that the beds there closely resemble the beds 
in the wells, nor that they are of comparable age: indeed 
W.T. DEAN and R. KRUMMENACHER (1962) have recently established 
a Cambrian age. The editors have therefore re-introduced a name 
suggested by E.J. DANIEL in unpublished work, 1956. 

Although first encountered in the Doubayat borehole of 
S.P.C., from whence the name comes, the Dolaa borehole has been 
cited as type section since it provides a fuller and more fossil- 
iferous column. 


Type section : The Dolaa borehole of S.P.C., 78 km N by E 
of Palmyra: approx. lat. 399 1325" N, long. 426 5945" E; in 
degrees 35° 15’ 40" N, 38° 20 10" E; Levant grid 3897 E, 3684 N. 

Thickness : 848 m unbottomed (2783 ft plus). 


Description : Top (i) 138 m (454 ft) thick; shale, black, calc- 
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areous, becoming siltstone towards the base, with some thin bands 
of black to grey limestone near the top, and of grey to white 
limestone lower : Halobia sp., Daonella moussoni Mer., Myophoria 
kefersteini group, cf. M. vulgaris (Schlotheim), cf. Hoernesia so- 
cialis (Schlotheim), Pseudomonotis cf. clarei (Emmrich) , Gervillia 
angusta (Goldfuss), Worthenia sp., ? Estheria, Orthoceras s.l, 
Gonodus sp., Natiria cf. gaillardoti (Lefr.), Ceratites cf. trinodosus 
Mojs, tooth ? Nothosaurus, Gastropod casts (Det. R.G.S. HUDSON, 
unpublished 1948). — (ii) 322 m (1056 ft) thick; shale, brown-red, 
chocolate, grey-black with some micaceous streaks; rare thin beds 
of pink hard dense limestone; and rare thin streaks of grey, and 
mottled green and red, quartzitic sandstone. Fossils detected in 
thin sections — ? Problematina, Ammodiscus, ? Glomospira, ? Ha- 
plophragmium, ? Ostracods, Gastropods. — (iii) 245 m (805 ft) 
thick; shale, brown-red to chocolate, grey and black, micaceous 
in parts, with rather rare beds of limestone from + to 6 m (2-20 ft) 
thick; with sandstone and quartzitic sandstone, white to greenish, 
coming in towards the base. A plentiful fauna includes Pteronites 
sp. Overtonia s.l, Fenestella, Pustula sp., Chonetes granulifer 
Owen var., Chonetes sp., Dictyoclostus s.l., Rhabdomeson, Rhom- 
bopora sp. cf. R. lepidodendroides, Poteriocrinus (Det. R.G.S. 
Hupson, unpublished, 1948) : Triticites sp. (cf. T. milleri Thomp- 
son), ? Globivalvulina sp., Palaeotextularia sp., Hemigordius harl- 
toni C. & W., var. germanicus Liebus, Hemigordius sp., ? Aga- 
thammina sp., Tricites sp. juv., ? Climacammina sp., Hankinella sp. 
(Det. T.F. Grimspate, unpublished, 1948). —- Base (iv) 143 m 
(468 ft) thick, unbottomed; white to grey quartzite and greywacke 
interbedded with grey-black micaceous shale with abundant plant 
remains, viz: — Neuggerathiopsis sp. (Det. W.J. JoNGMANS, un- 
published, 1949). 


Age : (i) Certainly Triassic, Anisian and Werfenian; (ii) pro- 
bably Permian; (iii) Carboniferous; (iv) Carboniferous. 


Underlying : not known. 
Overlying : the Dolaa group; contact apparently conformable. 


Other localities: In the S.P.C. Doubayat borehole, 62 km 
E.NE of Palmyra, approx. lat. 389 5500" N, long. 439 2250" E; in 
degrees 34° 41’ 45” N, 38° 54 00 E; Levant grid 4440 E 3120 N, a 
generally similar sequence was encountered totalling about 988 m 
(3241 ft) thick, unbottomed. There was, however, no upper part 
of Triassic age, the dolomites of the overlying Dolaa group resting 
directly on sands and sandstones of the Doubayat group, thus 
suggesting an unconformable (or abnormal) contact involving a 
considerable hiatus. The upper part, probably of Permian age, is 
672 m (2205 ft) thick, and has few fossils, Hollinella aff. nevensis 
Kellett, Holinella sp., and Ammodiscus incertus being the only 
forms identified (Det. A.N. DusENBURY Jr. and K. MACFARQUHAR, 
unpublished, 1940). The lower part, of Carboniferous age, is 316 m 
(1036 ft) thick, and is more fossiliferous with Pentagonocyclopae, 
Globivalvulina cf. ovata C. & W., Bairdia auricula (det. K. Mac- 
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Farquhar, unpublished, 1940); Chonetes sp., Fusulinella sp., pri- 
maeva (Skinner), Rhabdomeson and Streblotrypa sp. (Det. A.N. 
DusENBURY Jr. and K. MacFanquHam, unpublished, 1940). These 
palaeontologists considered the upper part as of Permian-Penn- 
sylvanian age; and the lower 316 m (1036 ft) as of Upper and 
Lower Pennsylvanian age, the lowermost part with Streblotrypa 
sp. being thought to be Mississippian. The few metres of quartzitic 
sandstone in the bottom of the hole were originally ascribed to the 
Devonian, but without faunal evidence. 

— In the Abba borehole of S.P.C., 54 km NE by N of Raqqa, 
the group is 503 m (1650 ft) thick. The uppermost, Triassic, part 
is only 16 m (53 ft) thick, but carries a distinctive Werfenian 
fauna including Lingula tenuissima Bronn., Pecten (Syncyclo- 
ema) aff. discites Schl, Discinisca discoides Schlt, Protopsis cf. 
trypticha (Kittler), Myophoria sp. (cf. M. ovata or M. laevigata), 
Myophoria sp. (cf. M. praeorbicularis Bittner), Hoernesia sp., 
Gonodon cf. subquadrata (Parona), Pseudomonotis (Claraia) au- 
rita (Hauer). (Det. R.G.S. Hupson, unpublished, 1949). The re- 
mainder, 487 m (1597 ft) thick, consists of shale, red and gray 
mottled, and sandstones, somewhat micaceous, corresponding to 
(ii) of the Dolaa section, and almost certainly of Permian age. 
Underlying : the Abba group; contact unconformable or abnormal 
involving a gap in which the whole of the Carboniferous part of 
the group is cut out. Overlying : the Dolaa group; contact discon- 
formable or possibly unconformable over a small gap. 

— In the central core of Jebel Aabd el Aaziz (N'Garra ero- 
sion cirque), about 42 km W by S of Hassetche, separated in- 
dividual large to small blocks of Carboniferous (and ? older and 
? younger) age occur embedded in Upper Cretaceous chalky marl 
(Shiranish formation). The largest blocks, up to 240 m (787 ft) 
long and 20 m (66 ft) thick, are of Tournaisian age, while the 
others may be Permo-Carboniferous to Silurian in age (R.W. FAIR- 
BRIDGE and H. Bapoux, abstract, 1960). L. DusERTRET et al. first 
reported these rocks in 1932 (DUBERTRET, VauTRIN and KELLER, 
1932). They comprise thin-bedded sandstones and quartzites, 
psammitic sandstones, shelly limestones and red to green mica- 
ceous shales. Fossils include productids, Spirifer tournasensis 
Kôning, Rhynchotrema, Aviculopecten, Fenestrella, Favosites, 
Pentacrinus, Orthothetes crenistria Phill, Ambocoelia urei Flem., 
Rhabdomeson sp. all in the limestones; and Lepidodendron aff. 
veltheimianum Sternb., Archeosigillaria aff. vanuxemi Goepp in 
the micaceous sandstones (DUBERTRET, op. cit.). Blocks of white 
or grey quartzite, weathering reddish and occasionally carrying 
graphite, are thought to be of Permian age, and Ulodendron sp. 
of Permo-Carboniferous age has been reported (R.G.S. Hupson, 
unpublished 1950). 

— The Bouab borehole of Concordia Co., 19 km E.NE of 
Hassetche ,is believed to have penetrated more than 600 m 
(1968 ft) of strata of Permian age, the upper third being composed 
of roughly equal amounts of limestone and shale, the middle 
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predominantly shale with some thin limestones, and the lower 
third sandstone and siltstone. It did not, apparently, reach the 
Carboniferous part of the group. The overlying strata belong to 
the Dolaa group. 

— À borehole near Qamichliye probably encountered the 
equivalent of the Doubayat group in fair thickness. Since a thin 
seam of coal was met with it is likely that, by analogy with SE 
Turkey, the Carboniferous is present. The underlying beds are the 
Abba group. The overlying strata are supposedly of Triassic age. 


Remarks : In the Bakuk borehole in SE Turkey, about 65 km 
E by S of Mardin, the Permian — mainly Lower — consists of 
sands and shales, and is comparatively thin: below are thin 
Carboniferous dolomites and shales, and lower sandstones possibly 
of Devonian age. The underlying beds closely resemble the Abba 
group. The overlying formation is Triassic limestones and dolo- 
mites (fide A. TEN Dam). 

The boreholes near Hassetche and Qamechliye reveal a con- 
siderable development of thin limestones in the Upper Permian, 
unknown in the boreholes further to the S.A limestone facies 
of the Upper Permian is characteristic of NE Iraq (Chia Zairi 
formation; L.S.I., Iraq, p. 77). Much of the Permian and « Permo- 
Carboniferous » of SE Turkey is limestone (L.S.I. Turquie). 

The term « Doubayat group» appears useful to cover se- 
diments ranging in age from ? Devonian, or certainly Lower 
Carboniferous, up to Lower Triassic. It is likely that further 
palaeontological and lithological study of samples from new 
boreholes will enable geologists to subdivide it, possibly to find 
breaks. But in the present state of scanty knowledge it forms a 
large unit of essentially clastic sediments (more than 90 % clastics 
in Central Syria) without gap or break so far as known. 


E 


EMSCHERIAN : EMSCHERIEN ........... Upper Cretaceous 


The french term has been used by DUBERTRET (passim) and 
several others. The english version has been used by F.R.S. HEN- 
SON, unpublished 1938. Macrofossils are apparently not sufficiently 
plentiful and well-preserved in Interior Syria to permit of much 
precision in allocating strata to European age stages. Other stages 
such as ‘Santonian’, ‘Campanian’ and ‘Lower Senonian’ have 
been used. 


EOCENE PAM i86 NIU, ahe e OMR oil Tertiary Eocene 


As explained in the Introduction, since micropalaeontological 
studies have not been sufficiently developed as to enable precise 
correlations with European age stages to be drawn, an informal 
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terminology has been used for the subdivision of the Eocene (and 
Oligocene and Miocene). This consists of the use of "lower", 
“ middle ” and “ upper ”. The divisions thus designated correspond 
approximately but not necessarily exactly to the Lower, Middle 
and Upper Eocene of the European time scale (See L.S.I., Iraq. 
pp. 8 and 9). 
The Eocene in Interior Syria is represented by : 
* upper" Eocene — (i) “ Dahek Limestone Formation" in the 
Palmyra mountain range. 
(i) (a) ‘ “ upper ” Eocene Globigerinal 
Marls’ mainly to the N of the Euphrates 
River. 
“ middle ” Eocene — (ii) Dabba (Debba) Glauconite Lenticles and 
the upper part of the Jaddala Formation. 
“lower ” Eocene — (iii) middle and lower parts of the Jaddala 
Formation including (iv) the Arak Flint 
Member. 
except in the extreme NW of Syria where the sequence is: 
“ middle ” Eocene — (iii) Jaddala Formation. 
* lower" Eocene — (iii) Jaddala Formation. 
(iv) Sinjar Limestone Formation or Tyron 
Volcanic Lentil. 
The Palaeocene Aaliji Formation comes below in either case. 
The various formations are described under their own names 


and also under Palmyra Marl Group (q.v.). Where their relation- 
ship to oneanother is discussed. See also Lutétien and Yprésien. 


EREK MARLS MEMBER OF SOUKHNE FORMATION 
- Cretaceous : Lower Senonian - ? Campanian 


See : SOUKHNE FORMATION; ARAK MARLS. 


EULEPIDINA ELEPHANTINA (Niveau a...) 
“upper ” Oligocene 

Term employed by L. DusEnTRET et al., 1933, p. 93, for Jebel 
Bichri area. Although classed at that time as of Burdigalian age 
on the basis of an Echinoid fauna, the age was shown to be 
“ upper ” Oligocene by Doncieux L., DUBERTRET L. and VAUTRIN, 
(1936). 

See: BICHRI SAND FORMATION and OLIGOCENE. 


EUPHRATES LIMESTONE FORMATION 
Miocene - “ lower ” Miocene 


Author: H. pg Borcxx et al., 1929 (part), emended R.C. van 
BELLEN, unpublished report, 1957. Formation defined in Iraq (See 
L.S.I. Iraq, p. 94). 


Synonymy : “ Euphrates limestone "; A.H. Noste, 1926. “ Sé- 
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rie de l'Euphrate ", * Calcaire de l'Euphrate "; C.P. Nicozesco, 
1933 (part). * Calcaire de l'Euphrate "; L. DusERTRET, H. VAUTRIN, 
A. KELLER et E. Davm, 1933, p. 82: also L. DUBERTRET, 1935. 
“ Euphrates limestone "; S.P.C. geologists, unpublished, 1938-1941. 
"Euphrates limestone”; F.R.S. Henson, 1951. “Série de l'Eu- 
phrate "; R.C. MrrcHELL, 1956 (part). “ Euphrates limestone for- 
mation "; R.C. vaN BELLEN, 1959, L.S.I., Iraq, p. 94. 


Type locality : In W Iraq on the Euphrates River, 23 km SE 
of Anah. 


Reference section in Syria: At the Pipeline crossing of the 
Wadi es Souab, 14 km E.SE of T. 2 Pumpstation, and in outcrops 
extending southwards; also samples from Pipeline Water Well 
T. 2 No. 2. Wadi es Souab crossing; approx. lat. 386 1750" N, long. 
446 7700” E; in degrees 34° 21’ 36” N, 40°17’ 48” E; Levant grid 
5710 E 2720 N. 


Description of reference section : 
Thickness : 16 m (249 ft). 


Lithology : Top (i) Limestone, pink, white or grey, bedded 
above but massive below, crystalline to porous, slightly sandy, 
shelly, occasionally oolitic. Fossils include Clausinella, Ostrea, 
Gastropods, Kuphus sp. Teredo (?) borings, Cardiwm, Tellina, 
Diplodonta, Anadara, Balanus, Rotalia cf. beccarii Lin., Dendritina 
rangi d'Orb., Neoalveolina bradyi Silv., Elphidium sp., Miliolidae; 
19 m (62 ft) : (ii) Alternations of marls, pinkish, rubbly; sand- 
stones, pink and white, rubbly, marly; limestone, grey, white and 
pink, rubbly. Throughout there are large grains of sand and cal- 
careous detritus, often in pockets. Fossils include Ostracods, Crabs, 
small Gastropods and Bivalves, Serpulae, Peneropline and Milio- 
line forms, and derived fragments of Lepidocyclina; 21 m (69 ft) : 
Base (iii) Limestones, yellow, grey, pink and white, dense to 
chalky and porous, with oolitic and shelly bands; often sandy 
with large rounded quartz and felspar grains sometimes in pockets. 
Fossils, common in occasional horizons include small Bivalves 
(Clausinella), Gastropods, Ostracods, Chara seeds, Dendritina sp., 
Rotalia sp., and other small Foraminifera; 36 m (118 ft). 


Age: Considered “lower” Miocene, partly on microfaunal 
grounds and partly because of stratigraphic relationships to other 
formations. 


Underlying : Sandstone, probably Bichri sand formation of 
* lower " Miocene age with Cardium cf. multicostatum Brocchi 
etc. in occasional limestone streaks. The contact appears con- 
formable though a conglomerate has been reported in places 
(Mme pg CrzaNcounrT, 1934, p. .740). 


Overlying : Nil. 


Other localities : The formation probably occurs in places on 
the Jebel Bichri (^ Clausinella beds " — DusEnTRET et al. 1933) 
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but is poorly developed, preserved and exposed. It inter-tongues 
with the Serikagni formation of “ lower” Miocene age in the 
Derro borehole (van BELLEN, unpublished report, 1955). It is 
possible that some Euphrates limestone exists at Qaratchok Darh 
in the extreme NE of Syria, immediately below the Jeribe lime- 
stone formation. But the rocks are too heavily recrystallised to 
be sure. 


Remarks: In the Iraq type locality a thick conglomerate 
intervenes between the formation and the underlying Anah lime- 
stone, and van BELLEN (1959, L.S.I., Iraq, p. 95) maintains that in 
Iraq the lower contact is invariably an erosional one wherever 
the formation is not covering Serikagni formation. He considers 
that the formation is the shoreward facies of the Serikagni with 
which it inter-tongues. In N Iraq the formation is known in se- 
veral boreholes but westwards towards Syria it becomes progres- 
sively replaced by the Serikagni below and the Dhiban (Dibbane) 
anhydrite above (op. cit.) so that by the time the Cheddadi - Tell 
Sfoug region and the Jebel Aabd el Aaziz are reached no 
Euphrates limestone exists. The “lower” Miocene limestone 
which is found in these areas is the slightly younger Jeribe 
limestone (q.v.) overlying the Dhiban anhydrite. 


F 
FARS FORMATIONS alsen T ausdo0]. 0. metio. audiat Miocene 
See : UPPER, and LOWER, FARS FORMATIONS. 
G 
GAMROUK MARL ........... Palaeocene - * lower" Eocene 


See: GOUMROUK MARL and AALIJI FORMATION. 


GERÇUS FORMATION 
Tertiary : Palaeocene and “ lower " Eocene 
Term used as « Gercus fingers » by E.J. DANIEL in unpublished 


reports on the Qaratchok Darh oilfield for MenHall Co., 1956- 
1958, to describe fingers of detritus in the Sinjar limestone. 


See : SINJAR LIMESTONE FORMATION: also GERCUS FORMATON 
In L.S.I., Turquie, p. 43. 


215 


GERMAV FORMATION 
Upper Cretaceous - Palaeocene - ? “ lower ” Eocene 


Author: J.H. Maxson, 1936, unpublished report for Petrol 
Grubu, Turkey (fide S.W. Tromp, 1941, p. 25). See L.S.I., Iraq, 
p. 112: also L.S.L, Turquie, p. 44, where it is stated to be 
“nomenclature of M.T.A. ". 


Synonymy : “ Kermav shale "; EJ. Danret, unpublished re- 
ports on Qaratchok Darh oilfield for MenHall Co., 1956-1958. 
" Kermav formation (Palaeocene-Eocene) "; M.A. GHoraB, 1960. 
Kermav; A.A. Hassan, 1961. 


Type locality: In.SE Anatolia, Turkey, near the village of 
Germav. 

Reference section in Syria : Qaratchok No. 2 oilwell drilled 
by MenHall Co. on the Qaratchok Darh oilfield in extreme NE 
Syria, about 31 km N.NE of Tel Kotchek railway station on the 
frontier with Iraq: approx. lat. 419 1625" N, long. 469 9400" E; 
in degrees 37° 02’ 33" N, 42» 14/ 17" E; Levant grid 7350 E, 5765 N. 


Thickness : 441 m (1448 ft). 


Lithology : Top (i) Limestone, grey-brown, argillaceous, 
pyritic, glauconitic, microfossiliferous, with abundant partings of 
shale, brown and grey-green, silty, and of sandstone, finegrained, 
argillaceous, grey-brown; 14 m (45 ft) : (ii) Shale, grey-green, 
brown, reddish; and similarly coloured siltstone; and thin beds 
and streaks of limestone, grey to brown, often fossiliferous, with 
Globigerina spp., Bulimina sp., Globorotalia spp.; 171 m (560 ft) : 
(iii) Shale, brown, grey, green, with thin beds and partings of 
limestone, grey to brown, and of sandstone, grey-green to brown, 
very fine-grained. The rocks carry plentiful small Foraminifera 
including Globigerina spp., Globorotalia spp., Bulimina sp., Gum- 
belina sp. and in the lower 61 m (200 ft) Globotruncana sp., 
possibly reworked and derived in the upper part, and small 
Gastropods and Ostracods; 201 m (660 ft) : Base (iv) Shale, grey 
to grey-green and brown, often silty, pyritic, microfossiliferous; 
with frequent thin beds and partings of limestone, brown to grey, 
partly crystalline partly very argillaceous, some bands being 
coarse-grained to sandy, pyritic and glauconitic; and of sandstone, 
similarly coloured, fine to coarse, with angular grains of limestone, 
quartz, chert, glauconite, nepheline and other basic minerals. 
Fossils are as in the lower part of the section above; 58 m (183 ft). 

Fossils : as above (Provisional det. H.V. DUNNINGTON, S. OMA- 
RA, 1957). 

Age : The age is considered to be Upper Cretaceous for the 
lowest 105 m (344 ft); Palaeocene for most of the rest, with, possi- 
bly, *lower" Eocene for the uppermost beds. These ages are 
largely based on assumed analogy to N Iraq and Turkey (See 
Remarks). 

Underlying : the Shiranish formation; contact seems to be 
gradational. 
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Overlying : the (?) Sinjar limestone. Contact not known with 
certainty, but there appears to be some inter-fingering so that 
it is probably conformable and gradational. 


Other localities : The formation has been found in several 
wells on the Qaratchok Darh oilfield, but not elsewhere so far as 
known. 


Remarks : The sequence resembles the formations of the same 
name in SE Turkey so closely as to leave no doubt that it is the 
same. In Turkey a Lower and an Upper Germav have been 
recognised, the “ Germav inférieur ” being of Upper Cretaceous 
(Middle and Upper Maestrichtian), and the “ Germav supérieur ” 
of Palaeocene, age (L.S.I., Turquie, p. 44). In N Iraq the name 
has been abandoned following the discovery that in many sections 
the Tertiary portion is separated from the Cretaceous portion by 
an important non-sequence expressed, at least locally, as an 
erosional unconformity. The now accepted representatives are the 
“ Kolosh formation” and the “Tanjero clastic formation ” 
respectively (L.S.I., Iraq, p. 112). On the Qaratchok Darh in addi- 
tion to the Palaeocene there appears to be Upper Cretaceous 
Germav, unless all the Foraminifera indicating that age are 
derived. This may be the case since A.A. Hassan (1961) classes 
the formation as Palaeocene, though without giving the faunal 
evidence. He also states that there is an unconformity between 
the Germav and the underlying Shiranish formation. 

Since the Qaratchok Darh is a very strong anticlinal fold, 
even thrust-faulted from N to S, it might have been expected 
that the somewhat plastic Germav formation would have shown 
considerable thickness variation due to tectonical causes. It does 
not show very much along the N flank, but seismic survey in- 
dicates a great increase in thickness on the S side of the fault, 
and with such regularity and continuity as to suggest that the 
increase is mainly depositional, not tectonical. In this case the 
fault must be considered as having been active in Palaeocene 
times, possibly even in the Upper Cretaceous. 

The existence of the Germav formation here shows that this 
extreme NE corner of Syria reached just into the “ deep trough- 
like depression " in the forefront of an “ uplifted orogen of some 
nature" exposing ophiolitic rocks and radiolarian cherts, and 
coursing SE-NW through northern Iraq and then trending E.SE- 
W.NW from there into SE Turkey (See Tanjero clastic formation, 
L.S.I., Iraq, p. 283). 


GHOUNA : LOWER GHOUNA BEDS 
Mesozoic (? Lower Jurassic) 
Informal term used by J.P. Jaccarp and S.P.C. geologists in 
unpublished reports, 1948-1951, for Mesozoic limestones encoun- 


tered in the bottom part of the Rhouna (Ghouna) borehole. These 
are now considered part of the Dolaa Group q.v. 
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GHOUNA : UPPER GHOUNA BEDS 
Cretaceous - Lower Cretaceous 
Informal term used by J.P. Jaccar and S.P.C. geologists in 
unpublished reports, 1948-1951, for a sequence of fossiliferous 
marls, shales, limestones and sands encountered in the Rhouna 
(Ghouna) borehole, and now considered to belong to the un- 
named ‘Aptian - Albian’ in ‘ Yannta facies’, q.v. 


GOUMROUK MARL (obsolete). 


Term used by J. McGinty and S.P.C. geologists, unpublished 
work 1946-1947. It is now replaced by the term “ Aaliji Forma- 
tion ", q.v. 


GREEN ROCKS. 

Informal term used to cover the ophiolitic complex in NW 
Syria; a direct translation of the term ‘Roches vertes’. 

See : IGNEOUS ROCKS. 


GRÉS DE BASE, GRÉS DE NUBIE 
Cretaceous : Lower Cretaceous 
Terms used by L. DUBERTRET and his colleagues (passim). 
See: CRETACEOUS and CHERRIFÉ SHALE FORMATION. 


H 


HAYANE GYPSUM ......... Cretaceous : Lower Cretaceous 

Term used by F.R.S. Henson and S.P.C. geologists, unpublish- 
ed work 1938-1941 and 1946-1949 equivalent to L. DusERTRET's 
term (1932, 1935) “ gypse, probablement Albien " in the Palmyra 
region which refers to surface exposures of part of a formation 
revealed in various boreholes and now known as the Aassafir 


Formation, q.v. 


HELVETIEN S: PI oce hawaiian DIEM e) obolis Miocéne 
Age ascribed by L. DUBERTRET, 1937, to porous limestones with 
Lithothamnium in the northern Jezire (Haute Djezireh). 
See: JERIBE LIMESTONE, VINDOBONIEN, TERBOL LIMESTONE, 
and KOURT FARMUZ VOLCANICS. 
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IGNEOUS ROCKS. 


The oldest igneous rocks in Interior Syria of which we have 
knowledge are the two dolerites drilled through in the Abba bore- 
hole of S.P.C., 54 km NE by N of Raqqa. These are thought to 
be flows inter-bedded in the Dolaa group, here of definite Triassic 
age. The upper flow, 47 m (155 ft) drilled thickness, has its upper 
8m (27 ft) soft and apparently weathered. Lower, the rock is 
greenish-black, medium coarses crystalline, with well-developed 
vertical jointing and some fracturing. Thin section determination 
showed 57% labradorite, 30% augite, 10% magnetite, 3% 
chlorite. The plagioclase is in thin lathlike crystals heterogen- 
eously arranged, and has an ophitic texture with augite. The rocks 
show alteration, with the formation of chlorite from augite. — 
Just above the lower dolerite the limestone is very irregular, 
having greenish silty limestone containing highly altered dolerite 
interspersed with the normal dark grey limestone. The actual 
dolerite of 61 m (200 ft) drilled thickness, differs in lithology 
from the upper one, though rather similar in mineral composition. 
It is of more marked green colour; it is not vertically jointed; and 
has no (?) weathered upper part. Alteration is much more pro- 
nounced although the original ophitic texture is still present. 
Thin sections show 62 % plagioclase (on the oligoclase-labradorite 
border), 3% nepheline, 3% augite altering to chlorite, 6% 
chlorite, 3% calcite in small round globules, 14% kaolin (se- 
condary), 5% fibrous colourless mineral, 4% black opaque 
mineral. From all the available evidence it is considered that 
these occurrences are flows and not dykes or sills. 

Traces of volcanic products (? ejectamenta) are known from 
the Cherrifé shale formation (uppermost Jurassic - Lower Cre- 
taceous) in the Cherrifé and Dolaa boreholes, respectively 75 km 
W by S, and 78 km N by E of Palmyra. Basalt and/or ash is 
exposed in the Lower Cretaceous of Jebels Rmah, el Khneizir 
and Mohammed ibn Aali, SW, and NW of Palmyra. Volcanism 
of this period is extensive in the Lebanon and Anti-Lebanon 
mountains where it is associated with heavy faulting. 

The emplacement of the great ophiolitic complex (“ Roches 
vertes": “Green rocks”) in northwestern Syria took place 
mainly during the Upper Cretaceous. It is very remarkable that 
the visible effects in Interior Syria of a phenomenon of such 
magnitude and deep-seated origin should be so meagre as to be 
almost non-existent. For a masterly and exhaustive study see 
L. Dubertret, 1955. 

In the upper part of the Shiranish formation (Upper Cre- 
taceous - Maestrichtian) of Jebissa No. 3 borehole, 44 km S by 
E of Hassetche, there is a curious formation of rounded and sub- 
angular boulders of limestone which is essentially strongly calc- 
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ified Shiranish marly limestone, embedded in a matrix of tuff or 
ash, greenish to black, made up of decomposed minerals, ? plagio- 
clase, zeolite, chloritoids, etc. It seems probable that the Shiranish 
marly limestone here developed as calcified concretions in a sea 
heavily loaded with tuff and ash. The drilled thickness is about 
59m (194ft). A.A. Hassan (1961) reports a similar occurrence of 
volcanic tuff mixed with Shiranish-like limestone in the K -7 
well of Qaratchok Darh oilfield in the extreme NE of Syria. 
(See “ Remarks ”). 

In the Aafrine valley in the northwestern corner of Syria, the 
so-called Tyron volcanic lentil, thought to be of “ lower ” Eocene 
age by S.P.C. geologists, is now described by DuBErTRET (1955) as 
a sill of younger age (see: Tyron volcanics). 

The next outburst of vulcanism in evidence was in the 
Miocene and provided the Kourt Farmuz volcanics and the Aleppo 
basalts. 

The Pliocene saw intermittent outpourings of apparently very 
thin sheets (1-10m: 3-33 ft thick) of basalt which spread far 
and wide over an extensive erosion surface. This activity con- 
tinued into the Pleistocene. 


Remarks: Basalt dykes and flows “ and pyroclastics” are 
known from the Triassic “ Humrat Ma’in deltaic formation ” and 
“ Hisban limestone formation ” of East Jordan. (WETZEL and MoR- 
TON, 1958: L.S.I., Jordan). — Varied igneous activity of Upper 
Jurassic and lowermost Cretaceous age is reported from the 
Negev, S Palestine, from the Wadi Faria in Samaria, and from 
boreholes in N Palestine. (L.S.I., Israel). Activity of the same age 
occurred in Lebanon. 

Very considerable submarine extrusions of basalts and pyro- 
clastics of Cenomanian - Turonian age (BLANCKENHORN, 1914; 
BLake, 1947), continuing into late Senonian times (L.S.I., Israel, 
p. 52) took place in the Mount Carmel and Umm el Fahm regions 
of N Palestine. 

In Interior Syria extensive gravity survey has revealed a 
large number of anomalies, often resembling ‘bosses’ and fre- 
quently long narrow 'ridges' of high gravity values: the latter 
often originate at a ‘boss’ and later on may bifurcate, and not 
uncommonly run into or intersect another similar 'ridge' at an 
angle from 45° to 90°. These anomalies have been interpreted as 
indicating bosses of basic igneous rock and as dykes, to which 
idea magmatic survey has sometimes provided classical corrobor- 
ation. In some cases basalt occurs at the surface along such 
anomalies, e.g. N of dykes Aleppo, and at Jebel Rhab 75 km 
S.SE of Palmyra. 

The dykes follow trends mainly S.SW-N.NE to S by W - N 
by E to the N of the Palmyra montain range, with occasional 
SE-NW or E.SE-W.NW trends along the course of the Euphrates 
River and to N and NE of Aleppo. To the S of the mountain range 
they follow trends mainly W.SW-E.NE, or still more easterly, for 
enormous distances up to 300 km, even extending into Iraq. (See 
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DUNNINGTON, 1959, pl. 11). There are also short branches running 
in northerly directions. 

The age of much of this igneous activity is in doubt. Dun- 
NINGTON (op. cit., pl. II) states that all important buried faults 
in Iraq “pre-date the late Tertiary folding, and most must 
be not younger than the earliest Tertiary in age”. It must 
be remarked, however, that apart from the actual exposures 
mentioned no traces of vulcanism (ejectamenta, erosion products, 
etc.) have been observed in any sediments younger than Lower 
Cretaceous: although hardening (? baking) and rubefaction of 
chalks of Upper Cretaceous age have been noted on the NE 
plunge of Jebel Lebtar, about 22 km S.SW of Palmyra, which 
is also a gravity anomaly. (E.J. DANIEL, personal observation). 

This history of frequently recurring vulcanism contrats 
strongly with the practically complete absence of such manifes- 
tations along the eastern side of the Arabian “ craton ”. 


JADDALA FORMATION 
Eocene: uppermost “lower ”, 
to lowermost “ upper ”, Eocene 
Author : F.R.S. Henson, unpublished I.P.C. report, 1940. 
Synonymy: “ Marnes, claires jaunâtres ”; L. DUBERTRET, 
1935. “Sénonien” (part); L. DuBERTRET, 1932, 1933, 1935. 
“ Sénonien ” (part); L. DUBERTRET and H. VAUTRIN, 1933. “ Pal- 
myra marl group ” (part); S.P.C. geologists, unpublished reports, 
1938-1941 and 1946-1951. “ Globigerinal chalky marls and lime- 
stones "; F.R.S. Henson, 1951. “ Globigerinal marls and lime- 
stones "; N.E. Baker, 1953. “ Jaddala formation” at Qaratchok 
Darh; EJ. DaNrEL, unpublished reports for MenHall Co., 1956- 
1958. “ Jaddala formation "; L.S.I., Iraq, p. 136. “ Jaddala form- 
ation ", “ Jaddala limestone”, * Jaddala "; M.A. Guoras, 1960. 


Type section : On Jebel Sinjar, NW Iraq, near the village of | 


Jaddala. (L.S.I., Iraq, p. 136). 


Reference section in Syria : in the Palmyra region, Jebel el 
Marah section about 32 km N.NW of Palmyra: approx. lat. 
38° 6600" N, 426 3480" E; in degrees 34° 47’ 36" N, 38° 06’ 33” E; 
Levant grid 3695 E, 3165 N. 

Thickness : 277 m (909 ft). 

Description : See under Palmyra marl group. 


Age : Considered uppermost “ lower ”, to lowermost “ upper ”, 
Eocene. 


Underlying : the Aaliji formation; contact apparently con- 
formable. 
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3 Overlying : the Dahek limestone formation; contact conform- 
able. 


Other localities : The formation is present wherever the 
Palmyra marl group is typically developed. But it is replaced on 
uplifted areas as a general rule by shoal or nummulitic limestone, 
e.g. along the N of Syria; and almost entirely in the extreme NE 
of Syria. For details of occurrences and sections see under Pal- 
myra marl group. 


Remarks : The relationship of the Jaddala to the Aaliji below 
is not clearly understood. There is generally little or no field 
evidence of erosion of the Aaliji when this formation is present. 
Nevertheless the fact that the Jaddala lies directly on the Soukhne 
or on the Shiranish formation (Upper Cretaceous) in some places, 
the Aaliji being absent, as at Jebel Abou Rahba, Cherrifé, and 
several structures in the Palmyra region, suggests that the Jaddala 
is the result of a new transgression. Yet it is a globigerinal chalk 
or chalky marl sedimentation not very different in composition 
from the Aaliji. It seems likely that while there was continuity of 
sedimentation in depressed regions, some areas were elevated 
and eroded, these being covered again progressively as the sea 
deepened. 

The Arak flint member of the Jaddala formation carries a 

large total content of silica, and occasionally a little phosphate. 


JANOUDIYE FORMATION .......... Miocene : (* lower ”) 
Author : S.P.C. geologists, 1946, unpublished reports. 
Synonymy : Pakhna formation; Qourt Qoulaq lentils (part); 

Serikagni formation (ex Chilou formation) (part); S.P.C. geo- 

logists, unpublished reports, 1947-1950. “ Burdigalien.. marno- 

calcaire sableux, mêlé de paquets irréguliers de galets grossiers ”; 

L. DUBERTRET, 1955. 

Type section : In the Aafrine valley in NW Syria. The section 
is on the left bank of the ravine descending towards the Aafrine 
River, parallel to and about 1 km SW of the road from Qatma to 
Bulbul. Approx. lat. 409 6700" N, long. 406 9875" E; in degrees 
36° 36’ 00" N, 36° 53’ 36" ); Levant grid 2590 E 5170 N. 

Description after Dubertret, op. cit. 

Thickness : about 100 m (328 ft). 


Lithology : Marly limestones, sandy, with irregular pockets 
of coarse cobbles and pebbles. 

Fossils : Miogypsina globulina Mich., M. cf. irregularis Mich., 
M. cf. polymorpha Rutten, Lepidocyclina spp., Heterostegina cos- 
tata d'Orb. 

Age : Burdigalian. 

Underlying : the ? Oligocene limestone; contact doubtful. 

Overlying : the Terbol limestone formation; contact conform- 
able, probably transitional. 
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Other localities: The formation practically surrounds the 
Baflioun dome and is pronounced on the NW side. It also occurs 
on either side of the road Aafrine - Radjou, enveloping the plunge 
of the Kourdane anticline, and is found in the Kourd Darh. In all 
cases lenses, pockets and swathes of pebbles, coarse cobbles and 
even boulders, are associated with it (See Qourt Qoulaq lentils). 
To the S of the Baflioun structure it plunges below the plateau 
of Terbol limestone (q.v.) extending S to Dar Taazze. 

Remarks: To the eastward on the Baflioun structure the 
chalky marly limestone appears to change to a purer limestone 
with reef characteristics, which carries Lithothamnium, Miogyp- 
sina spp., Lepidocyclina spp. This, considered a shoreward reef 
equivalent, has been called Parsa limestone formation (q.v.). 

The presence of coarse conglomeratic material sporadically 
throughout (Qourt Qoulaq lentils, q.v.) indicates that there was 
strong topographic relief nearby : it seems probable that this was 
largely of fault origin. 

The Janoudiye is almost certainly the age equivalent of the 
Pakhna formation of Cyprus (L.S.I., Cyprus); and also of the 
Serikagni formation of Interior Syria (ex Chilou formation). But 
no direct correlation has been made. 


JERIBE LIMESTONE FORMATION 
Miocene: (“lower ” Miocene) 


Author: L. Damesin, 1936, unpublished report 1936 (not 
defined). First definition by R.C. van BELLEN, unpublished I.P.C. 
report 1957, L.S.I., Iraq, p. 139. 


Synonymy : “ Euphrates limestone "; A.H. Nogce, 1926 (part). 
“ Euphrates limestone "; H. pe Borcuk et al., 1929 (part). * Série 
de l'Euphrate "; C.P. NicoLEsco, 1933 (part). * Calcaires de l'Eu- 
phrate ” (part): Djebel Aabd el Aaziz.. “ Calcaires bréchiques, 
surmontés de calcaires grossiers à Operculina complanata Defr. 
Vindobonien "; L. DUBERTRET, H. VAUTRIN, A. KELLER et E. Davin, 
1933. “ Vindobonien — Calcaires crayeux bréchiques, puis cal- 
caires compacts, 30 m "; DusBERTRET, 1935. “ Djeribe limestone ”; 
L. DAMESIN, unpublished, 1936. “ Djeribe limestone "; S.P.C. geo- 


logists, unpublished, 1937-1941 and 1946-1951. “ Helvétien... en | 


Haute Djezireh.. des calcaires poreux à Lithothamnium; DUBER- 
TRET, 1937. " Euphrates limestone " (part); F.R.S. HENSON, 1951. 
" Jeribe limestone " at Qaratchok Darh; E.J. DANIEL, unpublished 


reports for MenHall Co., 1956-1958. “ Djeribe limestone ", * Dje- | 


ribe formation "; M.A. Guoras, 1960. 


Type section: Jebel Sinjar in NW Iraq, near Jaddala vil- 


lage. See L.S.I. Iraq, p. 139. 


Reference section in Syria : Jebissa No. 1 borehole of S.P.C., | 


43 km S by E of Hassetche. Approx. lat. 406 1260" N, long. 


459 3578" E; in degrees 36° 06’ 45" N, 40° 47’ 36" E; Levant grid 


6125 E 4685 N. 
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Description : Limestone varying from shelly and detrital 
through pure algal reef (Lithophyllum) to crystalline, porcellan- 
eous, foraminiferal : occasional thin marl beds occur, and rarely 
nodules of flint or of anhydrite. The fauna includes Bivalves — 
Clausinella sp., Pecten sp., Ostrea sp., Bryozoa, Balanus, Tubu- 
cellaria (Asmaria sp.), Echinoids, Algae, Lithophyllum, Miliolids, 
Peneroplids, Textularids. Towards the base there is some develop- 
ment of anhydritic limestone. 


Age : Considered “ lower ” Miocene mainly on grounds of its 
stratigraphic relationships. 


Underlying : the Dhiban anhydrite formation; contact appar- 
ently conformable, perhaps gradational. 


Overlying : the Lower Fars formation; contact uncertain. 


Other localities: The formation is fairly widespread in N 
Syria. It occurs in the Qaratchok Darh oilwells where it carries 
Borelis melo curdica Reichel, though some of the thickness 
ascribed to the heavily recrystallized rocks may belong to the 
Euphrates limestone formation. (DANIEL, unpublished 1956-1958). 
It also appears to be present in the Bardé, Qamichliye and Bouab 
boreholes, attaining thicknesses of the order of 50 m (164 ft). On 
Jebel Aabd el Aaziz it is well developed, thickening slightly from 
E to W and reaching 78 m (256 ft) : only in the E does the Dhiban 
anhydrite underlie it — elsewhere it overlies “ lower ” Miocene 
Serikagni formation (ex Chilou formation). In the Abba bore- 
hole of S.P.C., 54 km NE by N of Raqqa, about 21 m (69 ft), was 
met with. Further W the formation possibly occurs in thin and 
a-typical development on the flanks of the Sirrine structure. All 
the boreholes in the Cheddadi - Tell Sfoug region drilled through 
the formation, viz : Jebissa No. 3, 53 m (175 ft); Rhouna (Ghouna), 
36 m (118 ft); Gbeibe, 31 m (102 ft); Shaikh Sollakh, 30 m plus 
(98 ft plus). To the SW, in the Derro borehole there is 48 m 
(157 ft). In all these boreholes the underlying formation is the 
Dhiban (Dibbane) anhydrite; contact apparently gradational. 
Overlying : the Lower Fars above a generally conformable 
contact. The formation is possibly represented on the Jebel Bichri 
by some of the Clausinella beds, but this is not certain. 


Remarks : There is difficulty in distinguishing between Jeribe 
limestone and Euphrates limestone in those cases where the 
former directly overlies the latter without intervention of the 
Dhiban anhydrite. R.C. van BELLEN states in L.S.I., Iraq, p. 140, 
that the Foraminifer Boris melo (Fitchel and Moll) var. curdica 
Reichel does not occur below the Jeribe limestone in Iraq and 
can thus be used partly as an index fossil: similarly the predom- 
inance of Chilostomellids over Miliolids in the Jeribe, and the 
reverse situation in the Euphrates, may be an aid in different- 
iating between them. 

There are some vague and uncertain indications in the Ched- 
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dadi - Tell Sfoug region of N Syria that the Jeribe limestone may 
be replaced in synclines by the anhydrite of the Dhiban formation, 
the Jeribe in this case being a sort of reef development on the top 
of rising structures. A similar situation appears to exist in NW 
Iraq (op. cit., pp. 95 and 141). 

There seems little evidence in Syria for regarding the Jeribe 
as the product of a major transgression following a major re- 
gression at the close of Dhiban anhydrite times : rather the Jeribe 
appears to mark a freshening of the upper waters of a great 
highly saline sea, and so merely a temporary break in what was 
basically a continuous evaporitic regime. 


JUDEA LIMESTONE FORMATION ..... Middle Cretaceous 
(Albian - Cenomanian - Turonian) 


Author: F.E. WELLINGS in unpublished report for Petroleum 
Development (Palestine) Ltd., 1940, citing L. Picarp (1938b) for 
type section. 


Synonymy: “ Crétacé moyen; Turonien - Cenomanien ”; 
L. DUBERTRET, 1932. “ Albien-Cenomanien-Turonien "; and “ Cré- 
tacé moyen au Liban"; DusERTRET, 1937. “ Judea limestone ”, 
* Judea limestone formation "; F.E. WELLINGs, unpublished 1940, 
and S.P.C. geologists unpublished, 1940 - 1941 and 1946 - 1951. 
“ Judea limestone "; C.T. BARBER, 1948. “ Ajlun series " in Jordan; 
A.M. QUENNELL, 1951. “ Judean limestone” in Palestine; M.W. 
Batt and D. Barr, 1953. “Judean limestone” in Lebanon; 
G. Renovarp, 1955. “ Calcaire de Judée "; C. CHENEVART, 1950. 
“ Middle Cretaceous (Cenomanian - Turonian) "; D.J. BURDON, 
S. Maztoum and C. Sarapr, 1955. “ Crétacé moyen (Albien- 
Turonien) "; DUBERTRET, 1955. “ Calcaire de Judée (Cenomanien - 
Turonien - Santonien) " in East Jordan; R. WETZEL and D.M. 
Morron, 1958. “ Judea limestone "; H.V. DUNNINGTON, L.S.I., Iraq, 
1959. “ Judea formation " (Cenomanian - Turonian) "; M.A. GHo- 
RAB, 1960. “ Judea limestone formation (Albian - Santonian) " in 
East Jordan; E.J. Danret, L.S.I., Jordan. 


Type section: In the mountains of Judea, Palestine, below 
Jerusalem. (See Picard, 1938b). 


Reference section in Interior Syria : In the Palmyra mountain 
range, on the southern slope of Jebel el Marah: approx. lat. 
389 6600” N, long. 426 3480" E; in degrees 34° 47’ 36" N, 38° 06’ 33/ 
E; Levant grid 3695 9 3165 N. 


Thickness: 104 m (341 ft) unbottomed. C. Chenevart, un- 
published S.P.C. report 1949, gives the average in the Palmyra 
region as 250 m (820 ft). v. inf. 


Description : Top (i) 25.5 m (84 ft) thick; lumachelle of Pele- 
cypods, Brachiopods and occasionally Scaphopods, alternating with 
compact, and also chalky, limestone. There is a noteworthy mass- 
ive bed with chert nodules and a lumachelle of Scaphopods which 
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provides a widespread marker; and also two beds of reddish chert 
— (ii) 32.5 m (107 ft) thick; limestone, granular, pink to brown- 
grey, with rare flint nodules; some small Pelecypods present — 
(iii) 10.5 m (33 ft) thick; chert in lenticular layers in limestone, 
pink, granular — (iv) 10.5 m (33 ft) thick; dolomite, saccharoidal, 
and dolomitic limestone, yellowish, thin-bedded — (v) 22 m (72 ft) 
thick; limestone, massive, grey to pink, thick-bedded, rare scat- 
tered chert nodules : Glomospira sp. and Miliolids present — Base 
(vi) 4 m (13 ft) thick not bottomed; dolomite, cavernous, white 
to yellow. 

Age: considered Turonian - Cenomanian (see Remarks). 

Underlying : not exposed. 

Overlying : the Rmah chert member of the Soukhne form- 
ation; contact apparently conformable. 

Other localities: The Judea limestone forms the core of all 
the uplifts of mountain size in the Palmyra mountain range from 
Damascus to Soukhne. It is similarly exposed in the Aafrine - 
Kourd Darh region of the extreme NW. And an isolated exposure 
is visible in the core of Jebel Aabd el Aaziz. Most deep boreholes 
have also penetrated the formation. 

In the Cherrifé borehole of S.P.C. some 514 m (1688 ft) of 
these beds were encountered (see DUBERTRET, 1959). In contrast 
to the reference section there is no chert though there are oc- 
casional streaks and nodules of anhydrite. The beds are rather 
more fossiliferous carrying poorly preserved Oysters, small Gas- 
tropods, Ostracods, Echinoids, Bryozoa, and Foraminifera sporad- 
ically, in the upper half, while lower Cuneolina sp., Anschlussia, 
Textularia sp., Rhaphydionina bingistani, Begia sp., Dicyclina sp., 
Miliolids, Peneroplids, Ostracods, Rudist fragments and Echinoid 
debris occur. (Provisional det. 1940). Underlying: the Aassafir 
formation; contact apparently conformable and gradational. Over- 
lying: the Rmah chert member of the Soukhne formation; 
contact also apparently conformable. 

At Jebel Rmah the formation is 180 m (590 ft) thick, and 
carries abundant chert in the upper beds. It consists mainly of 
hard limestone alternating with softer more marly beds, but with 
very few fossils. Underlying: the un-named “ Aptian-Albian ” 
in “ Yannta” facies; contact apparently conformable, though it 
is possible that a small gap intervenes. Overlying: the Rmah 
chert; contact apparently conformable. 

At Jebel Hayane the thickness is 150 m (492 ft), the basal 
beds being sandy marls with Hemiaster syriacus, Diplopodia her- 
monensis, Exogyra flabellata, E. africana, etc. (DUBERTRET, 1937b). 
Underlying : — gypsum and gypseous marls thought to belong to 
the Aassafir formation; contact conformable or disconformable. 
Overlying: the Rmah chert member; contact apparently con- 
formable although the member is thin and its basal beds slightly 
sandy. 

At Jebel Mohammed ibn Aali, N of Palmyra conditions are 
very similar to those at J. Hayane. 
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In the Dolaa borehole of S.P.C. the thickness is about 133 m 
(435 ft). There is a little chert in the upper part and some fossils 
are silicified. Cuneolina sp., Textularids, Bivalves and Scaphopods 
comprise the fauna. The Aassafir formation underlies conformably, 
and the Rmah chert member overlies also conformably. 

In the Doubayat borehole of S.P.C. the formation is similar 
and probably less than 200 m (656 ft) thick. The correlation of 
the underlying beds is not established with certainty and there 
may be a fault cut-out or an erosional gap. Overlying : the Rmah 
chert member; contact apparently conformable. 


At Jebel Sheikh Ibrahim, W of Taibe, the most easterly | 
exposure in the mountains is seen; 105 m (344 ft) of massive | 
crystalline limestone with some cherts. Underlying formation not | 
exposed. Overlying: the Rmah chert member here containing 


some sand in its lowest beds; contact apparently conformable. 


In the Kourd Darh - Aafrine- Parsa Darh district of the. 
extreme NW of Syria the formation varies from less than 250 m | 
(820 ft) to about 346 m (1135 ft) in the Baflioun borehole of S.P.C. | 


It is generally poorly fossiliferous, but DUBERTRET (1955) has es- 
tablished the existence of the Turonian in the Kourd Darh by 
finding Hippurites of that age. 

In the Abba borehole of S.P.C. the formation appears to be 
only about 70 m (230 ft) thick, and consists of limestones which 
cannot be distinguished with certainty from the a-typical Aassafir 
formation below or from the Rmah chert member above, the 
passage in both cases seeming to be gradational. But the existence 
of gaps due to non-deposition, or erosion, or fault cut-out, can 
not be excluded. Oligostegina, Scaphopods, Lingula sp., Ostrea cf. 
boucheroni, Exogyra cristatula, E. sp., Lucina usieli, L. benvenisti, 


Nucula sorianoi var. bettari, Cyprima blanckenhorni, Exogyra 


conica, Lamellibranchs, Cuneolina sp., Ostracods, Chara (Prov. det. 
macrofossils R.G.S. Hupson, unpublished 1949), suggest an age 
range from Lower Senonian to uppermost Lower Cenomanian. 

In Jebel Aabd el Aaziz there is at least 100 m (328 ft) of 
dolomites and light yellow marls with Heteraster delgadoi de Lor. 
(DUBERTRET, 1933). Underlying: fossiliferous ochreous marls and 
pisolites of iron oxide and sands belonging to the Aptian-Albian 
open marine (Yannta) facies; contact apparently conformable and 
gradational. Overlying : conglomerates followed above by siliceous 
sands with a Turonian fauna of the type of Uchaux (France) 
(DUBERTRET, op. cit.). 


In the Cheddadi - Tell Sfoug region the Judea limestone is 
found in the Jebissa and Rhouna (Ghouna) boreholes of S.P.C., 
but is generally thin, only about 25 m (82 ft). Underlying: the 
Aptian-Albian fossiliferous marls, limestones and sands in open 
marine (Yannta) facies; contact presumably conformable. Over- 
lying: the Derro red bed member of the Soukhne formation; 
contact probably one of erosional unconformity. It seems doubtful 
whether the formation is represented at all in the Shaikh Sollakh 
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borehole of Concordia Co. further E. In all this region there is 
usually some disturbance of the normal sequence due to faulting, 
but the generally small thickness of Judea limestone and its 
absence to the E must be due to non-deposition and/or erosion 
(See H.V. DUNNINGTON, 1958, pp. 1207-8). 

In the Hassetche - Tell Brak and Wadi er Radd region there 
are little firm data available. There is apparently considerable 
development of dolomite; and the sequence is believed to be 
disturbed to some extent by faulting. 


Remarks : The Judea limestone formation is regarded as 
having been laid down when the marine transgression, which 
began in Lower Cretaceous times, had reached its maximum 
extent. The deposition of a widespread rather monotonous plat- 
form or shelf limestone then followed, thinning slowly to the N 
and rather more quickly to the E, while to the W in the Anti- 
Lebanon and Lebanon very large thicknesses were laid down. 

It is to be noted that the lower limit of the formation is 
indefinite in those places where it is underlain by the Aassafir 
formation. In boreholes it is generally placed at the appearance 
of the first bed of anhydrite (first gypsum in field sections), but 
these anhydrite bodies are usually lenticular and do not mark 
exactly constant horizons (CHENEVART, 1949, unpublished S.P.C. 
report). 

The upper limit, although appearing very sharp and clear 
cut in many individual section, is nevertheless also rather inde- 
finite in overall view. In the Palmyra region a scaphopod luma- 
chelle is considered a continuous and reliable horizon, but 
unfortunately there is more than one such and it is not always 
possible to be sure in widely separated localities. Moreover in 
some places the upper part of the Judea carries much chert as 
thick and-thin beds, as nodules, or as silicification of fossils, and 
this makes separation from the overlying Rmah chert member of 
the Soukhne formation rather doubtful, especially when the basal 
beds of that member are massive or dolomitised limestone. 

There is relatively little precise evidence as to age, but what 
there is together with the stratigraphic position and the continuity 
traced through from the Anti-Lebanon, leaves little doubt as to 
the (? Albian) - Cenomanian age of the main part. The question 
as to the existence of beds of Turonian age, and the associated 
question as to the occurrence or non-occurrence of a stratigraphic 
break (? with erosion) between the Judea and the Soukhne 
formations, are difficult ones, while there is very often a sharp 
change of lithology, yet none of the other classical signs of 
unconformity or hiatus are seen in the Palmyra region and to 
the N, although small conglomerates or breccias do occur to the 
NE where the overlying strata are the sandy Derro red beds 
member of the Soukhne formation. Thus while no complete re- 
gression and emergence seems to have been established yet locally 
this did occur, and especially to the NE. 

There does not appear to be any equivalent of the formation 
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in NW Iraq ,the Cenomanian-Turonian stages being represented 
by an erosional interval except for the Gir Bir formation which is 
very local and may have been restricted to a contemporaneously 
developed trough (L.S.I., Iraq, p. 114). Nor is any direct equivalent 
known in SE Turkey, although age-equivalent beds must be 
included in the “ Calcaires massifs” or “ Massive limestone ” 
(L.S.I., Turquie, p. 21). 

Whether an area of non-deposition — an old barrier — runs 
somewhat S of the Syro- Turkish frontier, or whether the 
Judea limestone is present there though thin, and thickens again 
to the N as part of the “ Calcaires massifs”, remain open 
questions. As regards the Syro-Iraq frontier it would seem that 
a barrier must have existed somewhere in the vicinity. 

In Anti-Lebanon and Lebanon the formation as “ Albien- 
Cénomanien-Turonien " attains a thickness of some 1220 m 
(4000 ft) or more. 

In Jordan and Palestine the Judea limestone formation ranges 
from nil in the extreme E of Jordan to 1100 m (3609 ft) in the 
Wadi Faria in Palestine. 


JURASSIC. 
See: DOLAA GROUP; ‘MASSIVE LIMESTONE’; CHERRIFE SHALE | 
FORMATION. 
K 
KERMAV. 


See : Germav formation: also L.S.I., Turquie, p. 44. 


KOURT FARMUZ (KAFER MUZ) VOLCANICS .... Miocene 


Author: J. McGinry, unpublished S.P.C. report, 1947, as 
“ Kafer Muz formation ". 


Synonymy : « … nappes basaltiques se sont répandues latéra- 
lement et se sont interstratifiées à divers niveaux et jusque vers 
le sommet de la succession Vindobonienne »; L. DUBERTRET, 1955, 
p. 62. 


Type section : Between the Aafrine River valley and Aleppo 
in NW Syria. The section is below the village of Kourt Farmuz on 
the S side of the Aazaz-Aafrine road about 10 km W by S of 
Aazaz: approx. lat. 409 6200" N, long. 419 0312" E; in degrees 
36° 33' 15" N, 36° 52/ 57" E; Levant grid 2623 E 5137 N. 


Description : An alternating succession of basaltic lavas with 
shelly limestones, containing Clypeaster martini Desm., Echin- 
olampas hemisphaericus Lmk., Scutella subrotundaeformis Schaur., 
Chlamys sub-malvinae Blanck., Flabellipecten larteti Tournouer 
(DUBERTRET, op. cit.), From an interbedded limestone F.R.S. HEN- 
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SON (unpublished, 1947) reported Operculina sp., Heterostegina 
sp., Amphistegina sp., Elphidium small sp. The eruptives are asso- 
ciated with the Terbol limestone formation (q.v.). 

Age: DUBERTRET states Vindobonian; Henson, “ middle ” 
Miocene. , 

Other localities : The volcanics are poorly exposed in general, 
but may be seen in the flattish land between Qatma railway 
station and Aafrine, and bordering the syncline between Jebel 
Samaane and the Kourdane anticline. The basalt flows interstra- 
tified with limestones in and around Aleppo and, though rarely 
seen, between Aleppo and Aazaz, are of the same age. 

Remarks: Gravity survey has revealed numerous anomalies 
which have been interpreted as dykes and plugs of basalt, some 
of which have been confirmed by magnetic survey and even by 
field observation: thus the cone mountain of Jebel Barakat, 
32 km W by N of Aleppo, is thought to have a basaltic core 
(DUBERTRET, op. cit., p. 73). 


KURNUB FORMATION (obsolete) 
Upper Jurassic / Lower Cretaceous 


Term used by P.B. Tavron and S.P.C. geologists, unpublished 
1947-1949. The name was abandoned. 
See: CHERRIFE SHALE FORMATION. 


LACUSTHE PONTIEN ............... Miocene (“ upper ”) 
Term used by L. DusERTRET and H. VAUTRIN, 1937, for la- 
custrine deposits in the closed intramontane basins of, and border- 
ing, the mountain ranges from Damascus to Palmyra. 
See: MANNQOURA FORMATION and UPPER FARS FORMATION. 


PADINAN MES $e AN ne des Sethe S level ome Triassic 
Age ascribed by P.B. Tavron, unpublished S.P.C. report, 1949, 
to the upper-middle part of the Dolaa Group in the Abba bore- 
hole of S.P.C. 
See: DOLAA GROUP. 


EDNNDEILOS ans ci: vat Ordovician : Llandeilian 

Age assigned by C.J. STUBBLEFIELD to the lowermost strata 
reached in the Abba borehole of S.P.C., as reported by M. Sup- 
BURY, 1957. 
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LOWER BAKHTIARI ........................... Pliocene 
See : BAKHTIARI GROUP. 


LOWER FARS FORMATION .. Miocene: (“ middle ” Miocene) 
Author : H.G. Busk and H.T. Mayo, 1918. 


Synonymy : “ Fars series "; G.E. PILGRIM, 1908 (part). “ Fars 
series" (part); “Hamrin series” (part); E.H. Pascor, 1922. 
“Lower Fars"; L. DuBERTRET, 1934, 1935, 1937. “ Lower Fars”; 
S.P.C. geologists, unpublished 1931-1941 and 1946-1951. " Lower 
Fars ”; F.R.S. Henson, 1951. “ Lower Fars "; D.J. BURDON, S. Maz- 
Loum and C. Sarapr, 1955. “Lower Fars” at Qaratchok Darh; 
E.J. DANIEL, unpublished reports for MenHall Co., 1956-1958. “ Lo- 
wer Fars formation "; M.A. GHoras, 1960. 


Type section : See L.S.I., Iraq, p. 166. 


Reference section in Syria: In the Cheddadi- Tell Sfoug 
region — the Jebissa No. 1 borehole of S.P.C., 43 km S by E of 
Hassetche; approx. lat. 40° 1260" N, long. 459 3578" E; in degrees 
36° 06’ 45” N, 40’ 47° 36” E; Levant grid 6125 E 4685 N. 


Thickness : 475 m plus (1557 ft plus). 


Description : Top (i) Gypsum and anhydrite in thick beds with 
thin beds and partings of siltstone and clay, grey, blue or reddish- 
brown; 85 m (279 ft) : (ii) as above but with rare thin beds of 
anhydritic limestone, and with veins and streaks of rock salt; 
131 m (430 ft): (iii) rock salt; with siltstone, blue and brown, 
veined with selenite, in thinnish beds throughout, and with 
anhydrite in the uppermost and lowermost parts. Anhydrite also 
occurs as very thin beds and as wavy crusts in the salt in the 
middle part; 188 m (616 ft); Base (iv) Anhydrite and thinnish 
beds of marl, marly limestone, anhydritic limestone, and blue- 
grey siltstone: the centre part is mainly massive anhydrite. 
Fossils in the limestones and marls include Ostrea sp., Echinoids, 
Bryozoa, Ostracods, Algae, fishscales, Miliolids, Peneroplids, Ro- 
talids; 70 m (230 ft). 


Age : Considered “ middle ” Miocene. 


Underlying : the Jeribe limestone; contact possibly faulted, or 
possibly with slight unconformity over a small erosional gap (See 
Remarks). 


Overlying : none in the borehole itself. But downflank of the 
Jebissa structure the Upper Fars formation comes in apparently 
conformably. 


Other localities : The Lower Fars exists over the whole of 
Syria N and E of the Euphrates River though in large areas it is 
buried below Upper Fars or/and ?Pliocene gravels or/and 
basalt flows or/and alluvium. It is exposed on the crest of the 
Qaratchok Darh structure but the thickness is only 91 m (299 ft) 
and there is no salt. The upper beds are seen on the Shaikh Salah 
dome and Tchembe structure. At Qamichliye the formation is 
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apparently some 330 m (1083 ft) thick: at Bouab it is a little 
thicker reaching about 400 m (1312 ft) or slightly more, and 
there is a relatively thin salt zone. On the S flank of the Jebel 
Aabd el Aaziz it is well exposed and exceeds 400 m (1312 ft) in 
thickness, though no salt is seen. It is also exposed in the Toual 
Aaba (Abba) structures further W where the thickness must 
approach 180 m (590 ft). But in the Sirrine region, near the 
Euphrates S of Djerablous, it has disappeared except perhaps for 
a few vestiges. Further S, all boreholes in the Cheddadi - Tell 
Sfoug region penetrate large thicknesses, viz: Jebissa No. 3, 
555 m (1821 ft) with a salt zone 383 m (1256 ft) thick; Rhouna 
(Ghouna), 438 m (1436 ft), the salt zone being 214 m (702 ft) thick; 
Gbeibe, 712 m (2335 ft) with a salt zone 529 m (1736 ft) thick. 
Shaikh Sollakh has some 736 m (2415 ft), but the salt zone, though 
rich in salt, is low in the formation and only 189 m (620 ft) thick. 
To the SW the Derro borehole revealed 616 m plus (2021 ft plus) 
with an upper and a lower salt zone totalling some 282 m (927 ft), 
thick. In all these examples the underlying formation is the Jeribe 
limestone; contact apparently conformable (See Remarks). The 
overlying formation in the more easterly parts is the Upper Fars; 
contact also apparently conformable: to the W there is nothing 
overlying. On the flanks of the Jebel Bichri about 390 m (1280 ft) 
maximum thickness has been measured, here without any salt. 
The beds overlie “ Clausinella limestones ” which in turn overlie 
Bichri sand. S of the Jebel Bichri, Upper Fars overlies the for- 
mation apparently conformably. The western limit of the forma- 
tion seems to be in the vicinity of Qaracol Hammam on the Eu- 
phrates River about 20 km W of Raqqa. For surface distribution 
see “ Carte géologique de la Syrie et du Liban au millionième ” 
by L. DuBERTRET, 1945. 


Remarks : Thicknesses revealed by boreholes drilled on the 
crests of anticlines are always very uncertain when salt is present 
in the Lower Fars, since salt flowage may have occurred. At out- 
crop salt is never seen since, even if it had been deposited, it 
would have been dissolved away. In general, increase in thickness 
of the formation above about 400 m (1312 ft) seems usually to be 
due to deposition of salt. Differences in estimation in logging 
boreholes may explain some discrepancies. There is also the 
possibility that to some extent gentle domal anticlines (at surface) 
like Jebissa and Rhouna (Ghouna) may be incipient salt domes 
due to flowage of Lower Fars and/or Dhiban (Dibbane) rock salt 
from the synclines towards the crest: such a tectonic could per- 
haps account for small faulting or even some mechanical erosion, 
as for example in the Jeribe limestone. 

The total volume of anhydrite and of salt in the Lower Fars, 
and the thickness and purity of some of the individual beds, pose 
problems of deposition which are not yet satisfactorily answered. 
The salt, according to the few analyses available, seems to be 
almost pure NaCl. 
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MAALOULA FORMATION ... Cretaceous : (lower Senonian) 


Name proposed by R.C. van BELLEN, unpublished 1950, for the 
clean white chalks of Lower Senonian age near Maaloula, which 
are the age-equivalent of the Soukhne formation further to 
the NE. The name has not come into use. 


See: SOUKHNE FORMATION. 


MAESTRICHTIAN .......... Cretaceous : (Upper Cretaceous) 


The Maestrichtian stage is well dated by microfauna in Syria 
generally, and by macrofauna as well on Jebel Aabd el Aaziz. 
The sediments are usually chalky marls or chalky limestones, but 
there are some interesting local variants. Much further informa- 
tion may still be gathered by detailed study of microfauna and 
microfacies along the lines of H.V. DUNNINGTON’s work in N Iraq 
(1955). 


See : SHIRANISH FORMATION and PALMYRA MARL GROUP. 


MANNQOURA FORMATION ................. Mio-Pliocene 


Author: R. PoMEYroL, unpublished S.P.C. report, 1940. 

Synonymy : “ Lacustre pontien en Syrie... (b) un lacustre in- 
férieur de tufs argileux et de conglomérat fin, puis argiles gré- 
seuses bariolées, 140 m. (c) des conglomérats grossiers: plusieurs 
centaines de métres.."; L. DUBERTRET et H. VAUTRIN, 1937. 
“ Mannqoura conglomerates ", “ Mannqoura formation "; R. Po- 
MEYROL and S.P.C. geologists, unpublished 1940-1941 and 1946- 
1951. “ Middle Miocene " ... “ in central southern Syria " ... ^ con- 
glomeratic material"; “ Terrestrial-fluvial Mio-Pliocene "; DJ. 
Burdon, S. Maztoum and C. Sarapr, 1955. “ Néogéne (Miocéne- 
Pliocéne) ..poudingues plus ou moins grossiers dans la partie 
méridionale du bassin (d'ed Daou). ..une série de poudingues, | 
sables blancs, molasses et marnes lacustres dans la partie septen- 
trionale " ... C. Sarapr, 1955. 


Type section: in the intra-montane basins of the Palmyra | 
mountain range; in the vicinity of Khane el Mannqoura, about 
97 km NE by E of Damascus. | 


Thickness. — At least 150 m (492 ft), probably much more. 


Lithology : Conglomerates of angular and sub-angular frag- | 
ments and cobbles of limestone and flint, with streaks of finer | 
pebbles, grit and sand. DusERTRET and VAUTRIN (op. cit.) report 
in this vicinity the occurrence of the “ lacustre inférieur " — an | 
alternation of argilaceous tuffs, fine grade conglomerate, and mul- | 


ticoloured sandy clays, 140 m (459 ft) thick ,below the coarser 
conglomerates. | 


| 
| 
| 
| 
i 
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Fossils : none reported. 

Age : Considered Mio-Pliocene by stratigraphic position and 
by analogy to similar sediments in other localities. 

Underlying : the Bichri sand; contact unconformable over an 
erosional surface. ; 

Overlying : nil. 

Other localities : Varied sediments of this generalised forma- 
tion occur in all the major intramontane depressions in the 
Palmyra mountain range, and also along the SE side of the range. 
The beds are exposed only along the edges of anticlinal structures 
from which they dip steeply into the synclines, the central parts 
of the synclines being covered by Quaternary and/or alluvium. 
For distribution see DusERTRET, 1945, “ Carte géologique de la 
Syrie et du Liban au millioniéme ". 

Remarks : The sequence as described is subject to variation 
in different basins. In some, as in the ed Daou S of Jebel Tias 
and Cherrifé, the thickness must be enormous as dips of up to 
35? are continuous over a wide exposure: SE of the Arak structure 
the dips are even much steeper. The conglomerates, largely 
composed of chalky limestone and flint, were derived from the 
local structures arising around the synclinal depressions. In 
parts of the Cherrifé structure they overlap on to “ lower" to 
“ middle " Eocene chalks of the Jaddala formation. Their precise 
age is not known: but as they always seem to overlie Bichri 
sand the suggestion of DUBERTRET and VAUTRIN of a Pontian- 
Pliocene age by analogy to the Antioch region, is very probably 
correct. 

These are the only coarse clastics of wide extent known in 
Interior Syria. In earlier ages deposition of coarse clastics seems 
to have been rare and of much more localised nature. 


MASSIVE LIMESTONE .............. Cretaceous - Jurassic 
(informal term) (Upper, Middle and Lower Cretaceous 
and Jurassic) 


Author: Nomenclature of M.T.A. TURKEY (See “ Calcaires 
massifs " in L.S.I., Turquie, p. 21). 

Synonymy : “ Massive limestone "; informal term used by 
E.J. DANIEL in unpublished reports on the Qaratchok Darh oil- 
field for MenHall Co., 1956-1958. 

Type locality: In the border folds of SE Anatolia, Turkey 
(op. cit., p. 21). 

Reference section im Syria : The Qaratchok Darh oilfield in 
NE Syria, no. 1 well, about 31 km N.NE of Tel Kotchek railway 
station on the frontier with Iraq: approx. lat. 41% 1525" N, long. 
468 9350’ E; in degrees 379 07 12” N, 42915/33" E; Levant grid 
1365 E 5760 N. 

Thickness : 340 m plus (1116 ft plus) : (not bottomed in the 
well). 
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Description : Top (i) Limestone, neritic or shallow water type, 
with beds and lenses of organic breccia. This breccia is probably 
a forereef sediment, carrying plentiful grains and blobs of 
glauconite, fragments of Rudists and of Orbitoides sp., and small 
pebbles of limestone possibly of Middle Cretaceous types; 38 m 
(124 ft) : — (ii) Dolomite, cream to pink, probably originally of 
back-reef type; 15 m (50 ft) : — (iii) Dolomite, brown, slightly 
calcareous, with bands of organic breccia. There is considerable 
secondary silicification, chert and calcite being associated with it; 
30.5 m (100 ft) : — (iv) Dolomite, slightly calcareous, grey to 
blackish, somewhat seamed with calcite and dolomite veins; there 
is considerable shale, dolomitic, greenish, waxy appearance; 49 m 
(160 ft) : — (v) Shale, dolomitic, green to blue, slightly pyritic, 
with thin interbeds of dolomite, slightly calcareous, brown to 
white and grey and occasionally pink; 49 m (160 ft) : — (vi) Dolo- 
mitic limestone and dolomite, dark grey to dark brown-grey 
with lighter coloured streaks and patches: some calcite-filled 
fractures. This rock is probably of backreef type and often 
shows pseudo-oolitic texture; 24 m (80 ft) : — (vii) Dolomite and 
calcareous dolomite, pale grey to buff; fractures filled with calcite, 
and vugs with dolomite, crystals. There are occasional vague 
fossil traces possibly of (?) Corals; 104 m (340 ft) : — (viii) Dolo- 
mite, grey to dark, with some thin seams of dolomitic shale, 
black; 9 m (30 ft): — (ix) Dolomitic limestone, grey to dark, 
considerably traversed by veins filled with calcite crystals and 
with vugs filled with dolomite crystals. There is often pseudo- 
oólitic texture. Fossils include poor remains of Gastropods and 
Bivalves and traces perhaps of (?) Corals; 6 m (20 ft) : — Base 
(bottom of hole) (x). Dolomite and calcareous dolomite with 
occasional laminations of dolomitic shale, black; 16 m (52 ft). 


Age : Upper part (i), (ii) and (iii) certainly Upper Cretaceous 
(See also Remarks); remainder probably Upper and Middle 
Cretaceous. 


Underlying : not reached in the well. 


Overlying : the Shiranish formation. The contact appears to 
be conformable and gradational in this well (See Remarks). 


Other localities : The upper beds of the formation have been 
encountered in several wells drilled on the Qaratchok Darh 
structure. It seems likely that the ‘Massive limestone’ is also met 
with in the Souedia wells of Concordia Co. just S of the Qaratchok, 
and perhaps in the Qamichliye borehole. 


Remarks : In some wells on the Qaratchok Darh structure it 
is thought that Shiranish formation interdigitates with the upper 
part of the ‘Massive limestone’. But in others, especially crestal 
ones, there is evidence of emergence and sub-aerial erosion 
(A.A. HassAN, 1961). The contact is therefore varied and is 
probably diachronous. 


In Turkey the “ Calcaires massifs" extend down as an | 
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apparently continuous body of limestone and dolomitic limestone, 
though of variable lithology, from the Lower Maestrichtian into 
the Jurassic (L.S.I., Turquie, p. 21). Strata of Jurassic age are 
reported as petroliferous in the Souedia oilfield 2 to 3 km S of 
Qaratchok Darh structure, but stratigraphic relationships are not 
known. 

The relationship of the ‘ Massive limestone’, so far as drilled 
at Qaratchok Darh, to formations in N Iraq is not clear (See 
L.S.I., Iraq, Plate II). 


MEIDANNKI LIMESTONE (obsolete) ............ Oligocene 


Name applied to a limestone in the Aafrine valley of NW 
Syria by J. McGinty and S.P.C. geologists, in unpublished work 
1946-1948. The name was abandoned. 


MEJDEL CHEMS SHALE MEMBER ....... Jurassic (Upper) 


Name tentatively given by S.P.C. geologists to the clayey 
marls of Lusitanian age of the Mejdel Chems section in the Anti- 
Lebanon (see DusERTRET, 1958); confused with the Cherrifé 
shale formation in Cherrifé borehole at the time of drilling 
(R. WErzEL, unpublished report, 1941). 

See: CHERRIFE SHALE FORMATION. 


MIDDLE CRETACEOUS .... Cretaceous : Middle Cretaceous 


See: CRETACEOUS and JUDEA LIMESTONE FORMATION and 
MASSIVE LIMESTONE’. 


MIDYAT LIMESTONE FORMATION 
Eocene : (“ middle " Eocene) 

Author: Nomenclature of M.T.A., TURKEY (See “ Calcaires 
de Midyat “ in L.S.I., Turquie, p. 52). 

Synonymy : “ Midyat limestone "; E.J. DANIEL, unpublished 
reports for MenHall Co., 1956-1958. “ Midyat”; A.A. Hassan, 
1961. 

Type locality : The plateau of Midyat, SE Anatolia, Turkey 
(op. cit.). 

Reference section in Syria : The Qaratchok Darh oilfield, NE 
Syria, no. 2 well, about 31 km N.NE of Tel Kotchek railway 
station on the frontier with Iraq: approx. lat. 419 1625" N, long. 
469 9400" E; in degrees 37° 02/33" N, 42° 14/17" E; Levant grid 
1350 E 5765 N. 

Thickness : ? 253 m (? 830 ft). 

Description : Dolomite, largely anhydritic, with partings and 
nodules of anhydrite, and seams and cavities filled with, green 
clay; occasional inclusions of pale flint. The dolomite is calcareous 
in places and is then slightly oolitic; in other parts it becomes 
somewhat chalky; and occasionally where nearly pure limestone 
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it is quite fossiliferous with common casts of microfossils including 
Nummulites sp. There are three thin zones sparingly glauconitic. 


Age : Considered “ middle ” Eocene by analogy to the forma- 
tion in Turkey, and also from its stratigraphic position above the 
Jaddala formation and below an hiatus of probable Oligocene date. 


Underlying: the Jaddala formation; contact conformable 
being one of quick transition. 


Overlying : the Jeribe limestone formation (See Remarks) : 
contact unconformable over a very considerable hiatus. 


Other localities : The formation occurs in several boreholes 
on the Qaratchok Darh oilfield. It is also probably present in the 
Qamichliye borehole. 


Remarks : The Midyat in Qaratchok Darh seems to be rather 
more dolomitic than is the case in SE Turkey, and fossils have 
been mostly destroyed by recrystallization. No relationship be- 
tween any Iraq formation and the Midyat of Turkey is mentioned 
in the Lexicons for either country. From the fact that at Qaratchok 
Darh the contact of the Midyat with the Jaddala below is a 
transitional one, it is most likely that the Midyat there is homolo- 
gous with the “ Avanah limestone formation ”, or part of it, of 
Iraq (L.S.I., Iraq, p. 44), the Avanah being the shoreward equiv- 
alent of the Jaddala. 

The overlying formation at Qaratchok Darh is reported as 
Jeribe limestone. The rocks are very recrystallised, however, and 
it is possible that some Euphrates limestone underlies the Jeribe 
and thus unconformably overlies the Midyat. 


MIOCENE WSs cs Gide ie deck een qe oec ea Ree eae Miocene 


As explained in the Introduction, and also under “ Eocene ”, 
because insufficient fossil evidence is available an informal term- 
inology of “ lower”, “ middle” and “ upper ” has been used for 
subdividing the Miocene. Strata below the Lower Fars have been 
termed “ lower” Miocene. The Lower Fars itself is considered 
“ middle ” Miocene, while the Upper Fars is considered “ upper ” 
Miocene. But it is not claimed that “ lower ” Miocene correlates 
strictly with the Burdigalian, “ middle ” with the Vindobonian, 
or “ upper ” with the Pontian. (See L.S.I., Iraq, pp. 8 and 9). 

The Miocene in Interior Syria occurs in a western and an 
eastern development, the latter being diversified further into 
northern and southern facies. Thus in the W, say W of a line 
running S.SW-N.NE through Aleppo, the Miocene consists of : 

? “ upper" Miocene-Pliocene .. Boussite Formation 
“ middle" Miocene ............ Terbol Limestone with Kourt 
Farmuz Volcanics or 
“ middle " and “ lower " Miocene Parsa Limestone 
Janoudiye Formation with 
Qourt Qoulaq Lentils. 
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In the E the Miocene N of the Euphrates River consists of : 


“upper” Miocene ............ Upper Fars Formation 

“middle ” Miocene ............ Lower Fars Formation 

“middle ” and “ lower ” Miocene  Jeribe Limestone Formation 

“lower” Miocene ............ Dhiban (Dibbane) Anhydrite 
Formation 


Euphrates Limestone Form- 
ation and Serikagni Form- 


ation. 
S of the Euphrates River the succession is: 
Pe upper” Miocene ............ Mannqoura Formation (to the 
SW) 
Upper Fars Formation (thin 
to the NE) 
“middle ” Miocene ............ Lower Fars Formation (to the 
NE) 
flower" Miocene ............ Euphrates Limestone Form- 
"lower" Miocene (and Oligo- ation (to E and SE) 
DOCET E SC Fi CALE RENT Bichri Sand Formation. 


The total thickness of sediment in the NE reaches about 
1400 m (4593 ft): in the SE it is difficult to assess since the 
 Mannqoura formation may vary considerably from basin to basin, 
but may be guessed at a maximum of some 600 m (1968 ft). In 
the E a similar figure may be of the correct order. The depression 
of the NE region as it received this filling seems to have been 
of the nature of a wide gentle sag, accentuated in places: but 
in the SW the depression was more localised and often as small 
individual basins. In the W it took the form, “ in the main ", of 
elongated fault-formed basins and troughs. 


MIOCÈNE ET PLIOCÈNE D'EAU DOUCE 
Miocene and Pliocene 
Term used by L. DUBERTRET on the Carte géologique de la 
Syrie et du Liban au millionième, 1945, for what is described 
herein as the Mannqoura formation in the Palmyra mountain 
region, and for clays, silts and pebble beds covering thinly the 
greater part of the Jezire. 
See : MANNQOURA FORMATION; BAKHTIARI GROUP; LACUSTRE 
PONTIEN. 


PEISOISSIPPIAN 7.222.205. . 7. VIXIT. Carboniferous 
Term used by G.B. SILER, following A.N. DUSENBURY Jr. and 
K. MacFarqunar, in an unpublished report on Doubayat borehole 
of S.P.C., 1940. The faunal evidence on which the dating was 
based is rather exiguous. 
See: DOUBAYAT GROUP. 
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MUSCHELKALK ................... Triassic : Muschelkalk 


Age ascribed to the lower middle part of the Dolaa group 
in Dolaa borehole by J.P. Jaccarp, unpublished report, 1949. 


See: DOLAA GROUP. 


N 


NEOCOMIAN.. NÉOCOMIEN Cretaceous : Lower Cretaceous 


The latter term was used by G. Zumoffen in reference 
to the earliest Cretaceous sediments — the “ grès de base " — 
in the Lebanon and Anti-Lebanon. There is no definite faunal 
evidence for the stage. DuBERTRET (1959, p. 40) states that the 
extreme base of the Cretaceous is missing on the eastern border 
of the Mediterranean, the oldest dated rocks being Barremian (?) 
or Aptian. However it still appears that the “ grès de base”, 
being without diagnostic fossils, could be of the early Cretaceous, 
especially in view of the evidence (if correctly interpreted) from 
some boreholes in Interior Syria. 

The first term was used by S.P.C. geologists (after Dubertret) 
in unpublished work 1940-1941 and 1946-1951. 

See: CRETACEOUS and CHERRIFE SHALE FORMATION. 


NIVEAU A EULEPIDINA ELEPHANTINA 
Oligocene (* upper" Oligocene) 


See: BICHRI SAND FORMATION and OLIGOCENE. 


NIVEAU A NEPHROLEPIDINA TOURNOUERI .. Oligocene 
See: BICHRI SAND FORMATION and OLIGOCENE. 


NIVEAU A SCHIZASTER PARKINSONI ........ Oligocene 
See : BURDIGALIEN, BICHRI SAND FORMATION and OLIGOCENE. 


NUBIAN SANDSTONE (Grés de Nubie) 
Cretaceous: Lower Cretaceous 


Term used by D.J. Burbon, S. Mazrouw and C. Sarapr, 1955. | 


The french term had been used earlier by Dubertret and col- 
leagues. Both have been largely abandoned in Jordan and Pales- 


tine where " Nubian ” is now held to describe a facies of a very | 


long time range, rather than a formation. (See L.S.I., Jordan). 


See : CRETACEOUS, CHERRIFÉ SHALE FORMATION, NEOCOMIAN. 
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NUMMULITIC.. NUMMULITIQUE ............... Tertiary 


Term used in English or in French for the undifferentiated 
Eocene plus Oligocene. In a great part of Interior Syria the entire 
Eocene is in a chalky limestone or chalk facies and it has 
never been possible in the field to be sure of the limits between 
Cretaceous/Palaeocene/Nummulitic. Since these, as well as the 
limit Eocene/Oligocene, can now be differentiated by microfauna 
the generalised term has become less used. 


See: JADDALA FORMATION; DAHEK LIMESTONE FORMATION; 
PALMYRA MARL GROUP; BICHRI SAND FORMATION. 


OGEIGOGENETJ4JS. St 20029017 BA. 994, SIS 19.4 Oligocene 


As explained in the Introduction, and also under Eocene and 
“Miocene ", because of insufficient fossil evidence an informal 
terminology of “ lower ", “ middle " and “ upper " has been used 
for subdividing the Oligocene. These informal terms do not imply 
strict correlation with the Lattorfian, Rupelian and Chattian, 
though they may coincide approximately. (See L.S.I., Iraq, Intro- 
duction, p. 8). 

The existence of strata of Oligocene age in Interior Syria 
was first established by L. DUBERTRET, H. VAUTRIN, A. KELLER 
and E. Davin (1933) on the Jebel near Palmyra. 

They described three formations; viz 

Top (i) grés à Eulepidina elephantina, 
(ii) niveau à Schiaster Parkinsoni, 

Base (iii) grès à petites Nephrolepidina tournoueri. 

The sandstones as a whole were called “ grès du Bichri ”. 

Beds of Oligocene age are now known to be of widespread 
but patchy occurrence in the territory. Three formations were 
definited and named by S.P.C. geologists, viz: 

— Abiad limestone formation; 
— Bichri sand formation (after DUBERTRET, 1935) ; 
— Chilou marl formation (obsolete). 


The last-named (q.v.) has become obsolete consequent upon 
the discovery that the globigerinal marly sediments which com- 
posed the formation are of “ lower ” Miocene, not Oligocene, age. 
(R.C. van BELLEN, unpublished, 1955). 

The Abiad limestone formation (q.v.) of Palmyra: appears to 
be of “ lower ” and “ middle ” Oligocene age, covering in direct 
continuity of sedimentation chalks and chalky limestones of the 
Eocene. 

The Bichri sand formation (q.v.) is largely the age equi- 
valent of the Abiad limestone. The variation in facies from 
limestone to sand can probably be explained as almost entirely 
due to depth of water, submarine topography and currents con- 
trolling the transport of the sand and clay. 


240 
(Oligocène) 


The recent determination of the (obsolete) Chilou formation 
of globigerinal marls as of “lower “ Miocene age involves the 
absence of sediments of Oligocene age over most of Syria N of 
the Euphrates (and also perhaps from a part S of the River and 
W and SW of Mayadine, 23 km SE of Deir ez Zor). 

It seems possible that the Oligocene sea may have extended 
southwards from Tarag el Aalab into Jordan where limestones 
of this age are known in water wells at Burga and also in 
the Wadi Taiyiba. (R. WETzEL and D.M. Morton, 1958: also 
L.S.I., Jordan). 

Oligocene beds occur near Gaziantep in S Turkey (L.S.I., 
Turquie, p. 67). 

In N and NW Iraq bordering Syria, the Oligocene is re- 
presented by the Ibrahim formation of globigerinal marly lime- 
stone, while farther S the Anah limestone is thinly developed. 
(L.S.I., Iraq, pp. 135 and 35). 


ORDOVICIAN. HSE. A, SO Vs DER UN Ordovician 


Age assigned by P.B. TAYLOR and other S.P.C. geologists in 
unpublished work, 1948-1951, to the lowermost strata reached 
in the Abba borehole. 


See: ABBA GROUP and LLANDEILO. 


OUCHARHEU FORMATION 
Upper Cretaceous: ? Santonian - ? Campanian 

Author : J. McGinty, unpublished S.P.C. report, 1947. 

Synonymy : “ Sénonien ” (part); L. DUBERTRET, 1955. 

Type section: The Meidannki section near Naz Oucharheu, 
NW Syrie : approx. lat. 406 7600" N, long. 406 9800” E; in degrees 
36° 40’ 00” N, 36° 53’ 00” E; Levant grid 2585 E 5265 N. 

Thickness : 300 m (984 ft). 

Lithology : Top (i); 270 m (886 ft) thick; alternating thin 
marly and microcrystalline limestones, dark grey-blue to black, 
bituminous, with occasional chert nodules: Base (ii) 30 m (98 ft) 
thick; similar to the above but with some thin beds of chert 
and rare thin micro-detrital limestones. Some beds are slightly 
phosphatic, and all are highly bituminous. 

Fossils : The lower beds carry Globigerina gr. cretacea d'Orb., 
Globotruncana gr. marginata Reuss, Gumbelina spp., Bulimina 
Spp. sporadically very common, Anomalina sp. making a res- 
tricted fauna of rather dwarfed forms. The upper beds have 
a more abundant fauna with several species of Globotruncana 
and Gumbelina in addition to the above. (Prov. det. 1948). 

Age : Upper Cretaceous - ? Santonian - ? Campanian. 


Underlying : the Judea limestone; contact very sharp, but 
apparently conformable. 
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Overlying : the Shiranish formation; contact apparently con- 
formable. 

Other localities: The formation is present above the Judea 
limestone almost everywhere throughout the Kourd Darh region. 
It was also drilled through in the Baflioun borehole’ of S.P.C. 
where it conformed to type though with less chert and no phos- 
phatite, and with a glauconitic bed at the top, but was only 155 m 
(508 ft) thick. Underlying: the Judea limestone; contact very 
abrupt but apparently conformable. Overlying: the Shiranish 
formation; contact apparently conformable. 

Remarks : The Oucharheu formation is almost certainly the 
age equivalent of, and correlative with, the Soukhne formation. 
The richly bituminous basal beds bear some resemblance to the 
Rmah chert formation by reason of the silica and phosphate they 
carry. And at the top glauconitic lenticles, not always present, 
recall the Tantour glauconite member. However, the differences 
from the Soukhne — the considerably larger content of CaCO, 
with consequent development of limestone instead of marl etc. 
the lack of any salt, gypsum, anhydrite or sand; and the much 
reduced content of silica and phosphate, particularly their ab- 
sence in thick beds; the lack of any shelly beds or of any lime- 
stones of concretionary development — are so marked that the 
Ourcharheu beds must evidently be classed as a separate forma- 
tion. ‘While it would seem to have been deposited in some sort of 
euxinic environment, possibly of ‘barred basin’ type, yet the 
water was surcharged with minerals as in the Palmyra region, 
and may have been rather more frankly marine. 


PAKHNA FORMATION GU. fe So 1204 e 4 Miocene 
Term employed by S.P.C. geologists in unpublished reports, 
1946-1947. It was superseded by “ Janoudiye Formation ”, q.v., 
also Burdigalien. 
The type Pakhna is in Cyprus (HENSON, Brown and McGinry, 
1949). 


BENEAEDCENE fasa id. Lt ssi enne spri béo à Palaeocene 

Age ascribed by L. DusERTRET (1959, p. 210) to chalky oolitic 
limestones with beds of flint, in the Jebel Tenf borehole, on the 
basis of a typical microfauna. —S.P.C. geologists found the Aaliji 
formation of chalky marls and shales to be of Palaeocene and 
(?) * lower " Eocene age on the basis of contained microfauna. 

In NE Iraq the Sinjar limestone is of Palaeocene — ^ lower ” 
Eocene age (see L.S.I., Iraq, p. 279); but in the Qaratchok Darh 
oilfield its age has not been precisely determined. 

See : AALIJI FORMATION; SINJAR LIMESTONE FORMATION; and 

PALMYRA MARL GROUP. 


242 


PALMYRA MARL GROUP 

Upper Cretaceous to “ middle" Eocene 
(Upper Campanian - Maestrichtian - 
Palaeocene - “lower” Eocene - “middle” Eocene) 

Author: F.E. WELLINGs in unpublished work, 1939. 
Synonymy : “ Sénonien, Crétacé supérieur "; L. DUBERTRET, 
1932, 1933, 1935: H. VAUTRIN, 1933: DUBERTRET and VAUTRIN, 
1937. * Palmyra marl" and “ Palmyra marl group”; F.E. WEL- 
LINGS and S.P.C. geologists, 1939-1941 and 1946-1951, in unpu- 
blished S.P.C. work. “ Craie de Palmyre "; C. CHENEVART, 1950. 
The Shiranish formation of Upper Campanian and Maestrichtian 
age; the Aaliji formation of Palaeocene - “lower ” Eocene age; 


and the Jaddala formation of? “lower”, “middle” and 
? “ upper" Eocene age, including the Arak flint member of 
? “ lower " - “middle” Eocene age; make up the group as used 


by S.P.C. geologists, in unpublished work 1939-1951: but these 
formations are not individually separable everywhere. " Upper 
Cretaceous etc. ". D.J. Burpon et al., 1955. “ Crétacé supérieur - 
Eocène inférieur "; C. Safadi, 1955. “ Sénonien et Eocène infé- 
rieur "; DuBERTRET, 1955. “ Shiranish formation (Maestrichtian) ; 
(Kermav) - Sinjar - Jaddala formations; (Palaeocene - Eocene) "; 
M.A. Gnuonas, 1960. 


Type section: In the Palmyra mountain range. A very full 
section was studied on the S plunge of the Jebel el Marah, about 
32 km N.NW of Palmyra, by C. CHENEVART (1950) and unpu- 
blished S.P.C. report, 1949. Approx. lat. 389 6600" N, 426 3480" E; 
in degrees 34° 47’ 36" N, 38° 06’ 33” E; Levant grid 3695 E 3165 N. 


Thickness : 770 m (2526 ft). 


Description : Top (i) 277 m (909 ft) thick; Jaddala formation; 
(a) glauconite lenticle - glauconitic chalks with Globigerinidae, 
Cibicides sp., Eponides umbonatus, Planulina cocoaensis var., Vul- 
vulina pennatula, Hantkenina alabamensis ? Globorotalia centralis 
var., Ostracods : 25 m (82 ft) — (b) chalk, white and grey, with 
Meletta: 12 m (39 ft) — (c) reef limestone, white, irregular 
bedding, with Nummulites sp., Operculina sp. Bryozoa Pelecy- 
pods, Brachiopods, Echinoids, spicules : 24 m (79 ft), — (d) chalky 
marls with small local concentrations of glauconite: 19 m (62 ft) 
— (e) chalk, green-tinged, alternating with wither beds: 48 m 
(157 ft) — (f) glauconitic lenticle — chalky marl alternating with 
thin richly glauconitic beds containing Globigerinidae and radio- 
laria: 24 m (46 ft) — (g) marls, chalky, grey: 9 m (30 ft) — 
(h) chalky limestone, yellow brown to white, alternating thinly 
and thickly bedded, with occasional flint nodules: 48 m (158 ft) 
— (j) Arak flint member - chalky limestone somewhat granular 
or gritty to platey, with numerous beds of flint, brownish, and 
streaks and bands of flint nodules; Bulimina sp., Textularia sp., 
rare Globorotalia sp., Uvigerina sp.: 41 m (135 ft) — (k) marls, 
greyish-yellow to green, alternating with chalky limestones, white 
to greyish-yellow; some scattered flint nodules: 35 m (115 ft). 


243 


— (ii) 206 m (676 ft) thick; Aaliji formation; (a) chalky marls, 
white to greyish-yellow : 200 m (656 ft) — (b) glauconite lenticle- 
marls, dark green, highly glauconitic, with some small pebbles : 
6 m (20 ft); this probably marks the Tertiary - Cretaceous contact. 
— Base (iii) 288 m (945 ft) thick; Shiranish formation — (a) marls, 
green; chalky marls, yellow to greenish; chalky limestone, white 
to yellowish; in irregular and unequal alternation; Globigerina 
sp., Gumbelina sp., Bolivina incrassata : 30.5 m (100 ft) — (b) 
probably mainly argillaceous marls (largely obscured); some 
scattered glauconite : 23.5 m (77 ft) — (c) chalky limestone, chalky 
marl and marly chalk. intergrading, mainly white: 116 m (381 ft) 
— (d) glauconite lenticle - glauconitic marls: 5 m (16 ft) — (e) 
chalk, white to pink-tinged, occasionally varying to chalky or 
marly limestone; Bulimina spp., Gumbelina costulata Cushm., G. 
globulosa Ehr., Bolivina incrassata Reuss, Globotruncana spp., : 
114 m (374 ft). 


Age : The Jaddala formation is believed to range from about 
middle “ lower” Eocene to lower “ upper” Eocene; the Arak 
flint member being generally taken as of “ middle ” — “ lower ” 
Eocene age. The Aaliji formation is considered as of Palaeocene 
and “ lower ” Eocene age. The Shiranish formation is of Upper 
Cretaceous age, Upper Campanian and Maestrichtian. (See Re- 
marks). 


Underlying : the Erek marls member of the Soukhne form- 
ation. The contact appears conformable despite the fact that the 
Tantour glauconite lenticle is not present here. 


Overlying : the Dahek limestone formation; contact conform- 
able. 


Other localities : Sections can be seen on the flanks of almost 
all anticlines in the Palmyra mountain region: they differ from 
one another to some extent in thickness and in the presence or 
absence of some part or parts of the sequence. The group is also 
developed and exposed, but with considerable differences in lith- 
ology and component formations, in the Aafrine - Parsa Darh 
region of NW Syria, and in the N at Jebel Aabd el Aaziz. It has 
been penetrated in most boreholes drilled, also with variations 
in thickness, in component parts present or absent, and in litho- 
logy. 

To the W at Jebel Abou Rahba the group is of the order 
of 1500 m (4920 ft), thick, but is entirely of Eocene age since the 
Jaddala formation of “ lower ” Eocene age rests directly on an 
eroded surface of Soukhne formation of Campanian age. A little 
further E in the Cherrifé anticline and S.P.C. borehole the thick- 
ness of the group is about 1350 m (4430 ft) and again it is solely 
of Eocene age as Jaddala/Aaliji formation rests directly on the 
Tantour glauconite member of the Soukhne formation. The 
Jaddala/Aaliji is grey marl slightly glauconitic in parts, with 
very abundant microfauna including Globorotalia aragonensis, G. 
crassata, G. simulatilis, Loxostomun applinae, Parrella mexicana, 
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Globigerina topilensis, G. triloculinoides, Dorothia subglabra, Val- 
vulineria wilcoxensis, Anomalina umbonifera, Nodosaria lateju- 
gata (det. A.N. Dusenbury, Jr. 1940), an assemblage considered to 
indicate “ lower ” Eocene. The Tantour glauconite is Upper Cam- 
panian. 

To the S at Jebel Rmah the group is only about 472 m 
(1550 ft) thick, the Jaddala/Aaliji accounting for some 380 m 
(1250 ft) including an Arak flint member enlarged to 120 m 
(394 ft); while the Shiranish is only 91 m (199 ft). Although it 
seems likely that there is cut-out of beds somewhere in the 
section, no sign of unconformity has been detected, and the pos- 
ition of the Cretaceous - Tertiary junction is fixed approximately 
solely upon microfauna. Underlying: the Rmah chert member 
of the Soukhne formation, contact without angular unconformity 
but probably with some non-depositional and/or erosional hiatus. 
Overlying : the Abiad limestone; contact apparently conformable. 

Still further SE in the Jebel Tenf borehole the group is a- 
typical and only some 98 m (322 ft) thick. The upper part is 
eroded and the bore started in the Arak flint member here of 
Ypresian age with Nummulites planulatus Lmk., and N. nitidus 
de la H., 41 m (135 ft) thick. Below follows 27 m (89 ft) of chalky | 
and oolitic limestones, sometimes slightly phosphatic, with shell | 
debris, but carrying also a typically Palaeocene microfauna. Below 
there is hard limestone with rare flint, and some chalky or oolitic 
bands for 19 m (62 ft), in the upper part of which abundant Chara 
occur, while lower, indeterminable Globigerinidae are found. 
Beneath these beds come chalk and marl, grey with black flints, 
plentiful fish remains and a microfauna of typical Maestrichtian | 
type; 10 m (33 ft) thick. The underlying beds are apparently the | 
Rmah chert member of the Soukhne formation. (See DUBERTRET, | 
1959). The transitional zone between proven Maestrichtian and 
proven Palaeocene recalls the section at edh Dhira in Jordan | 
(Werzez and Morton, 1959) but differs by the presence of Chara. | 


On the northern side of the Palmyra mountains a section near | 
Bir Qdeim exposes the whole group about 650 m (2133 ft) thick, | 
thus — Top (i) 48 m (157 ft); glauconite member of chalky marly | 
limestone, white, grey or yellow, with the mineral sparingly to 
abundantly present — (ii) 180 m (591 ft); Jaddala formation — | 
(a) marly chalky limestone, white to yellow-brown, slightly salty, 
with fishscales in places; 66 m (216 ft); — (b) Arak flint member - | 
shining white limestone carrying Pelecypods and fishscales; beds | 
of brown to black flint and numerous bands and nodules of flint; | 
some thin glauconitic beds; 52 m (171 ft); — (c) chalky maris, | 
grey to yellowish, varying to chalky and marly limestones, yel- | 
lowish-brown; ? 62 m (? 203 ft); — (iii) ? 119 m (? 391 ft) thick; | 
? Aaliji formation - mainly chalky marl, grey-yellowish to blue, 
with occasional more limey developments in the upper half which | 
begins with a glauconitic bed; and marl, grey to yellow, with some 
gypsum veins and some ferruginous patches in the lower half 
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which is also capped by a glauconite bed. The Tertiary - Cretac- 
eous contact occurs here as determined by microfauna: there is 
no other indication. — Base (iv) 304 m (997 ft) thick; Shiranish 
formation — (a) marls, chalky marls and chalky limestones, white 
and yellow to brown; there are occasional veins and nodules of 
gypsum; 121 m (397 ft); — (b) chalky limestone, white to brown- 
ish-yellow. This limestone sometimes forms scarps and has been 
referred to as the “ Rekke limestone ". 60 m (197 ft); — (c) 
chalky marl and marl, brownish to yellow, with a little gypsum 
in veins and as nodules; 115 m (377 ft). Underlying: the Erek 
marls member of the Soukhne formation, which is here capped by 
a bed full of Bulimina spp. : there is no Tantour glauconite mem- 
ber, yet the contact is apparently entirely conformable. Overlying : 
shiny, white, hard, chalky Dahek/Abiad limestone of Eocene/ 
Oligocene age; contact gradational. 


The Dolaa borehole of S.P.C. in the vicinity of Bir Qdeim 
began in the Shiranish formation from the middle of which the 
following microfauna has been determined : Globigerina cretacea 
d'Orb., G. Pseudobulloides Plummer, Gumbelina striata Ehr., G. 
costulata Cushm., G. plummerae Carsey, Nonionella robusta 
Plummer, Gyroidina naranjoensis White, Globotruncana arca 
Cushm., Cibicides beaumontianus (d’Orb.), Palmula rugosa 
(d'Orb.), Bolivina incrassata Reuss; and Bulimina prolixa Cush- 
man and Parker towards the base. (Det. R.C. van BELLEN, 1949). 
The thickness as drilled is 329 m (1080 ft). Underlying : the Erek 
marls member, no Tantour glauconite being developed; contact 
apparently conformable. 


To the E in the Soukhne section the group is 802 m (2630 ft) 
thick, and includes — Top (i) 267 m plus (875 ft plus); Jaddala 
formation with a microfauna including Uvigerina cf. cocaensis 
Cushm., U. topilensis Cushm., Bulimina jacksonensis Cushm., 
Vulvulina sp., Cassidulina sp., Hantkenina sp., Planulina sp., Glo- 
bigerina spp., Globigerinoides spp. in the part 251 m (823 ft) 
thick above the Arak flint member which itself carries Bulimina 
inflata Seguenza var. alligata Cushm. and Laiming, and Robulus 
spp., but is only 16 m (52 ft) thick. — (ii) 208 m (682 ft); part 
or all being Aaliji formation; marls and shales, grey and buff with 
some gypsum in veins and nodules. Clavulinoides trilatera var. 
concava Cushm. and Bulimina jacksonensis Cushm occur in the 
upper part, while Globigerina triloba Reuss and Loxostomum sp. 
towards the base. The approximate Tertiary — Cretaceous cont- 
act is determinable only by microfauna. — Base (iii) 328 m 
(1076 ft) thick; Shiranish formation of marls, shales and shaley 
marls with veins of gypsum in the upper part and of calcite in 
the lower. Pseudoclavulina clavata Cushm., Gumbelina globulosa 
Ehr., G. striata Reuss, Bulimina quadrata Plummer, B. pupoides 
d’Orb., Anomalina grosserugosa Giimbel, Vulvulina sp., Pseudo- 
textularia sp., in the upper part; Cibicides spiropunctatus Gallo- 
way and Morrey, Heterostomella cunctata Sandidge, Marssonella 
oxycona Reuss, Bolivina incrassata Reuss, B. spp., Anomalina na- 
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varroensis, Ventilabrella sp., Globotruncana sp., occur somewhat 
lower. In the middle part Pseudoclavulina sp., Bolivinoides rhom- 
boides Cushm., Allomorphina allomorphinoides Reuss, Bolivina 
incrassata Reuss, Ventilabrella sp. : and in the lower part Gum- 
belina globulosa Ehr., Globotruncana sp, Anomalina ? ammo- 
noides Reuss, Rotalia sp. (All det. R.C. vaN BELLEN, 1949). 


Underlying : the Tantour glauconite member of the Soukhne 
formation; contact conformable. 


Overlying : the Dahek limestone formation; contact likewise 
conformable. 


Further SE the Doubayat borehole of S.P.C. shows the group 
about 835 m (2740 ft) thick, viz: Top (i) ? 521 m (1710 ft) thick; 
Jaddala formation with two glauconite lenticles above the Arak 
flint: Hantkenina longispinus, Globigerina triloculinoides, Uvi- 
gerina biserialis, Cassidulina globosa, Globigerinoides mexicana, 
Planulina sp., Cibicides sp., Ostracods, throughout, with Cristel 
laria sp., Nodosaria sp., Textularia sp., Lagena sp., Rotalia sp., 
in the uppermost beds. The Arak flint member, 116 m (380 ft) 
thick, carries Globigerina triloculinoides, Marginulina aff. longi- 
formis, Globigerinoides mexicana, Bulimina sp., etc. Below this 
member the marls carry G. triloculinoides, M. aff. longiformis, 
Bulimina inflata var. alligata, B. sp., Guttulina irregularis, Vul- 
vulina colei, Ostracods, etc. — (ii) 148 m (446 ft) thick: Aaliji 
formation of marls, grey, grey-blue and grey-brown, bituminous, 
sandwiched between glauconite lenticles above and below. The 
upper carries Haplophragmoides sphaeriloculus, Vulvulina colei, 
B. inflata var. alligata, B. sp., G. triloculinoides, Guttulina irre- 
gularis, Pseudoclavulina clavata, Ostracods. The main body of 
marls carries Anomalina navarroensis and Arenobulimina obliqua 
additionally in its upper half (but without Haplophragmoides sp.); 
while in its lower half G. triloculinoides, Flabellina jarvisi, M. 
longiformis, Clavulinoides trilatera, Clavulina aspera, aff. Neocri- 
bella sp., Gumbelina sp., Ostracods. 


The Tertiary - Cretaceous junction is fixed here approxim- 


ately by microfauna. — Base (iii) 225.5 m (740 ft) thick; Shiran- — 
ish formation of marls and marly limestones becoming slightly _ 
cherty towards the base. In the upper part Globotruncana arca, 
Bolivina incrassata, Gumbelina aff. plummerae, G. costulata, Buli- | 


minella aff. carseyi, Bolivinoides rhomboidea, Textularia anceps, 
Gaudryina cf. laevigata, and somewhat lower, Planoglobulina 
acervulinoides, Ammodiscus incertus, Dorothia sp., Allomorphina 
sp., occur. In the bottom part Globotruncana arca, Gumbelina glo- 
bulosa, Textularia anceps, Bulimina sp., Anomalina sp., are found. 
(All det. A.N. DusenBurY Jr. 1940). Underlying: the Tantour 
glauconite of the Soukhne formation: contact conformable. 
Overlying: none in the borehole: but in outcrops close by 


there is a normal sequence up to the Bichri sand formation; con- 
tact conformable. 
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To the NE the group is continued recognisably in the Derro 
borehole of S.P.C., 614 m (2015 ft) thick, viz: Top (i) 376 m 
(1234 ft) thick; Jaddala formation — (a) Dabba glauconite lent- 
icle of marls, slightly phosphatic and flinty; Globigerina spp., Glo- 
borotalia crassaformis, G. tumida, G. spp., Bolivina sp., Gumbelina 
sp., Bulimina spp., B. inflata var. alligata, Hantkenina longispinus, 
Radiolaria, spicules; 56 m (185 ft) — (b) marly limestone with 
Globigerina triloculinoides, G. spp., Globorotalia spp., Bolivina sp., 
Gumbelina sp., Cassidulina sp., Bulimina inflata var. alligata, B. 
sp.; 141 m (464 ft) — (c) Arak flint member, with flint beds and 
some glauconite; 81 m (266 ft) — (d) marly limestone and shaley 
marl; Globigerina spp., Globorotalia aff. crassaformis and angulata, 
Bulimina sp., cf. Haplophragmoides sp., Gumbelina sp., in the 
upper half, and without cf. Haplophragmoides but with Textularia 
sp., Vulvulina sp., Dentalina sp., and Ostracods in the lower part; 
96 m (321 ft) — (ii) 120 m (395 ft) thick; Aaliji formation of shales, 
dark grey to dark blue, in places papery with thin bands of for- 
aminiferal and glauconitic marly limestone: Globigerina spp., 
Globorotalia cf. stuarti, G. velascoensis, G. simulatilis, Bulimina 
sp., Verneuilina sp., Vulvulina sp., Gumbelina sp., Textularia an- 
ceps, etc. The Tertiary - Cretaceous junction is fixed approxim- 
ately by microfauna. — Base (iii) 117 m (385 ft) thick; Shiranish 
formation of shales, grey to dark grey, with streaks and bands 
of marly limestone, highly foraminiferal with Globigerina cf. cret- 
acea, Globotruncana spp., Bolivinoides rhomboidea, Bolivima in- 
crassata, Gyroidina sp., Anomalina sp. Gaudryina sp. Bulimina 
sp., Uvigerina sp. etc. Lower Clavulinoides aspera, Gyroidina sol- 
danii, Globotruncana arca and G. linnei, Allomorphina allomorph- 
inoides, Guttulina sp. (All det. A.N. DusENBURY, Jr. 1940). Under- 
lying : the Tantour glauconite member of the Soukhne formation; 
contact apparently conformable. Overlying : the “ lower " Miocene 
Serikagni formation; the contact, apparently conformable and 
marked only by a microfaunal break, must in fact cover an hiatus 
of considerable size since no Oligocene is present. (R.C. van BEL- 
LEN, unpublished report, 1955 : also L.S.I., Iraq, 1959). 

Still further to the NE the group is found in the Cheddadi - 
Tell Sfoug region in greatly increased thickness. In Jebissa No. 1 
borehole of S.P.C. its total thickness as drilled is 1512 m (4960 ft), 
viz: Top (i) 324 m (1063 ft) Jaddala formation — (a) Dâbba 
glauconite member with Globigerina mexicana, G. spp., Gyroidina 
soldanii, G. danvillensis etc. 30 m (100 ft); — (b) marly limestones 
with occasional flint nodules in the upper part. The fauna includes 
Hantkenina sp. and Gumbelina venezuelana in the uppermost 
part; Robulus dumblei, Anomalina costiana, Cibicides mokattam- 
ensis, C. candidulus, Gumbelina mauriciana, Tritaxia pupa, Nonion 
micrus. 136 m (446 ft); (c) Arak flint member, carrying Bulimina 
mauricensis, Cibicides rigidus, Robulus radiiferous, etc. 83 m 
(272 ft); (d) marls and marly limestones with Gumbelina wilcox- 
ensis, Dorothia subglabra, Bulimina semicostata, etc. 74 m (244 ft) 
— (ii) 8 m (26 ft) thick; Aaliji formation of shale and marl, 
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grey, slightly glauconitic, carrying Globorotalia simulatilis, G. 
densa, G. velascoensis, etc. 


An erosional or/and non-depositional unconformity, which | 
marks the Tertiary - Cretaceous junction, separates the above 
from; Base (iii) 1180 m (3870 ft) thick; Shiranish formation — 
(a) shales and marls, grey, with Globotruncana rosetta, G. arca, — 
G. stuarti, G. ventricosa, G. fornicata, G. conica, Gumbelina | 
striata, Bolivina incrassata, Bulimina ovulum, B. acuta, Ventila- 
brella carseyae, Buliminella laevis, Gyroidina naranjoensis, Glo- 
bigerina cretacea; 119 m (390 ft) - (b) marly limestone with 
Palmula jarvisi, Allomorphina trochoides, Bulimina imbricata, 
Pullenia cretacea, P. americana, Globotruncana marginata, Gum- 
belina globulosa, G. aspera, Cibicides cocoensis in the upper part; 
Cibicides constrictus about the middle; Marssonella oxycona and 
fragments of Inoceramus slightly lower; Lenticulina subangulata, 
Allomorphina cretacea, Globotruncana linnei, Valvuliniera allo- 
morphinoides, Cibicides constrictus, Globigerina cretacea, Gum- 
belina globulosa, Pullenia jarvisi towards the bottom, with Gyr- 
oidina alabamensis near the base. 899 m (2950 ft) — (c) marl, 
grey to brown, with Globigerina cretacea, Gumbelina globulosa, 
Globotruncana arca, G. rosetta, G. fornicata, G. marginata, passing 
down to a smaller thickness of marly limestone with Globotrun- 
cana calcarata, G. marginata, Bulimina prolixa, Gumbelina glo- 
bulosa, Globigerina cretacea. Minute angular quartz grains are | 
very sparingly present throughout. 162 m (530 ft). (All det A.N. | 
DusENBURY, Jr., 1940). Underlying : the Tantour glauconite of the - 
Soukhne formation; contact conformable. Overlying : the Seri- — 
kagni formation, contact apparently conformable over the Dâbba 
glauconite, but must actually cover a considerable hiatus since 
no Oligocene is present (R.C. van BELLEN, unpublished, 1955). 


In the Jebissa No. 3 borehole of S.P.C. the Dabba glauconite | 
does not occur. The microfauna of the uppermost beds consists 
of Globorotalia aragonensis, G. centralis, G. lehneri, G. wilcox- 
ensis and var., G. palmarealensis, Nonion micrus, Vulvulina pen- 
natula, Cassidulina subglobosa, Globigerina orbiformis, G. sub- 
cretacea, Nuttallides sp., Radiolaria, indicative of “ middle ” Eo- 
cene. Lower it comprises Globorotalia aragonensis, G. wilcoxensis | 
and var., Cibicides tuxpamensis, Nuttallides sp., considered as 
" middle/lower " Eocene; and still lower Globorotalia aragonensis, | 
G. spinulosa, G. wilcoxensis var., Loxostomum applinae, Radiol- 
aria, thought to be of “ lower " Eocene age. The Arak flint member 
also carries this fauna. The underlying Aaliji formation has the 
same fauna at its top but at its base Globorotalia velascoensis, 
Loxostomum plaitum, etc., suggest Palaeocene age. The Shiranish 
formation is capped by beds not present in Jebissa No. 1, viz: 
Top (a) marly limestone sometimes shaley, slightly glauconitic, 
with very rare quartz grains; 55 m (180 ft) — (b) pyroclastic 
rock resembling a monogenetic conglomerate due to concretion- 
ary development of Shiranish marly limestone in a tuffaceous 
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matrix; 59.5 m (180 ft). Below follows normal Shiranish marly 
limestone with Globotruncana arca, G. marginata, G. ventricosa, 
G. fornicata, G. stuarti, Gumbelina globulosa, G. costulata, G. ele- 
gans, G. plummerae, G. striata, G. striata var. deformis, Bolivi- 
noides draco, Buliminella laevis, Anomalina venezuelana. (All det. 
R.C. van BELLEN, 1950). 

In the Rhouna borehole of S.P.C. 20 km to ENE, the group is 
rather thinner but very much the same with similar fauna. There 
are no pyroclastic beds. 

In the Gbeibe borehole 27 km due E of Jebissa, the group is 
thicker : there are three well-developed flint zones in the Jaddala, 
the lowest one being the Arak flint member. Again, no pyroclastics 
were observed. 

Outside of the territory described above, forming a large 
elongated elliptical area (Plate II), the Palmyra marl group tends 
to lose its character as a chalky marly complex of Upper Creta- 
ceous - Lower and Middle Tertiary age. Reasonably complete ex- 
posures occur to the NW in the Kourd Darh- Aafrine valley 
region. 

In the Baflioun borehole of S.P.C., 48 km N.NW by N of 
Aleppo, the group is 1239 m (4063 ft) thick and the sequence is: 
Top (i) 535 m (1755 ft) thick; Jaddala formation of chalky marls 
— (ii) 171 m (560 ft) thick; Sinjar limestone formation of lime- 
stone and chalky limestone with scattered flint nodules, and often 
very abundant, almost loose, Nummulites spp. frequently some- 
what re-worked — (iii) 298 m (977 ft) thick; Aaliji formation 
of marls, grey, with thin bands of limestone and rare thin streaks 
of sandstone: rare scattered flint nodules, and glauconite spar- 
ingly present — (iv) 235 m (771 ft) thick; Shiranish formation of 
marl as above passing down to marly limestone and limestone. In 
the middle occur some 51 m (169 ft) of sedimentary breccia com- 
posed of angular fragments of several different limestones and 
of chert in a matrix of the Shiranish chalky limestone. Underlying: 
the Oucharheu formation; contact apparently conformable with 
glauconitic beds at contact. Overlying: the Janoudiye form- 
ation; contact likewise apparently conformable. The contacts of 
the included formations are all apparently conformable or perhaps 
disconformable in some cases, but nevertheless may involve an 
hiatus detectable only by detailed microfaunal study. 

In the Meidannki section, 10 km NW of Baflioun and so further 
into the Aafrine valley basin of sedimentation, the group is cons- 
iderably thicker, viz: 2280 m (7480 ft). The Jaddala is roughly 
850 m (2789 ft) thick; the Tyron volcanics, replacing the Sinjar 
limestone, 151 m (494 ft); the Aaliji 645 m (2116 ft); and the 
Shiranish 635 m (1083 ft). The last named has thin detrital lime- 
stones with elements derived from the radiolarian cherts, ophio- 
lites and older Mesozoic limestones, and carrying fossil debris 
including that of Omphalocyclus macropora Lmk., Orbitoides 
media d'Arch., O. sp., Siderolites calcitrapoides Lmk., Rotalia sp. 


In the extreme NW in the vicinity of Hajji Faouqannli S of 
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Radjou, coarse agglomerates passing into coarse conglomerates 
of ophiolitic constituents form tongues extending into the chalky 
limestones of the Shiranish formation, and decreasing in thick- 
ness and component size until they become fine gravel and then 
disappear. 

Eastwards from Baflioun as far as the Euphrates River the 
Jaddala is the only representative of the Palmyra marl group 
exposed; good exposures occur around Aleppo, and in the river 
valley. But E of the river at Kharab Echlé, 58 km SE by E of 
Djerablous, the Shiranish chalky marls are exposed in the core 
of the Sirrine fold structure and are directly overlapped by Jeribe 
limestone of Miocene age. Downflank at Quanntara the Shiranish 
(carrying uncoiled Ammonites) is overlain, above an erosional 
unconformity, by Jaddala, here about 52 m (171 ft) thick. The 
Jaddala is in turn overlain, above an erosional surface and a glau- 
conitic conglomerate with igneous materials, by “ lower ” Miocene 
Serikagni formation. Jeribe limestone in its turn unconformably 
overlaps the marls. 

Further E again in the Abba borehole of S.P.C. the group 
is 1065 m (3495 ft) thick, consisting almost entirely of Shiranish 
formation, the whole Jaddala and Aaliji being apparently re- 
presented by less than 5 m (16 ft) of beds. The Shiranish, 1061 m 
(3480 ft) thick, is remarkable for its middle portion where there 
is 396 m (1300 ft) of beds carrying fine clear quartz sand, some- 
times to such an extent that the rock is practically a sandstone 
with calcareous cement; in some places it is also finely conglom- 
eratic with angular fragments or pebbles of black and tan lime- 
stone. Globotruncana fornicata, G. stuarti, G. arca, G. lapparenti 
var. tricarinata, G. cretacea, Gyroidina micheliniana, Gumbelina 
striata, G. globulosa, G. punctulata, G. costulata, Globigerina 
cretacea, Stensioina pommerana, Frondicularia cf. lanceola Reuss, 
Bolivinoides draco, Pulvinulinella cf. ripleyensis, Bulimina reussi, 
Palmula rugosa, Marginulina cretacea, Marssonella indentata, 
Quadrimorphina allomorphinoides, Pseudovalvulineria sp., Nodo- 
saria monile, occur above the sand-bearing zone in which are 
Globotruncana caniculata var., G. ventricosa, G. arca, G. fornicata, 
G. cretacea, Gyroidina depressa, Gumbelina spp. and radiolaria. 
Below the sandy zone and towards the base of the formation 
Globotruncana stuarti, Bolivina cretosa, Gumbelina globulosa, G. 
striata, Globigerina cretacea and minute pelagic Globigerinids and 
Gumbelinids are found. (All det. R.C. van BELLEN, 1949). 


Still further E the group is clearly exposed in the Ngarra 
erosion cirque of the Jebel Aabd el Aaziz, 42 km W by S of 
Hassetche. On the crest maximum of the structure it consists 
solely of the Shiranish formation as the Eocene did not comple- 
tely overlap, but slightly down flank and down plunge there is 
limestone of (? “ middle”) Eocene age, progressively thickening 
to 45 m (148 ft) in Wadi Khazne. There is no Palaeocene. The 
Shiranish has a minimum total thickness of 550 m (1804 ft), but 
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is a-typical, with a lower part about 125 m (410 ft) thick and 
an upper part 425 m (1394 ft) thick. The lower part consists of 
conglomerates, dolomites and sandstones; but higher on the 
structure the beds carry huge exotic blocks of sands and sand- 
stones of probable Lower Cretaceous age, and quartzite of possible 
Permian or Carboniferous age, in places abundantly, forming 
‘debris conglomerates’ : in areas removed from this ‘ debris sedi- 
mentation’ the beds are brecciated dolomites. No fossils have 
been found. The upper part is harder or softer chalk with inter- 
fingering horizons of fossiliferous sandstone, and occasional pass- 
age to grey dolomite. Along its base huge blocks with definite 
Tournaisian (Carboniferous) fauna, and up to 240 m (787 ft) long, 
occur embedded in the chalks. At many horizons throughout the 
chalk there are bands and aggregates of coarse to fine angular 
exotic materials, while large to small blocks and boulders of the 
younger palaeozoic rocks are sporadically present. These exotics 
are considered to be blocks which slumped from a cliff to the N 
into the chalky ooze deposited by the Maestrichtian sea. (R.W. 
FAIRBRIDGE and H. Bapoux, unpublished S.P.C. report, 1938; also 
abstract, 1960). The chalk carries an abundant macro-fauna which 
is considered by the authors above as suggesting great variation in 
water depth and bottom conditions. Frequently rudists form small 
reefs growing on these exotic debris. DuBERTRET (1933, 1955) lists 
the following forms Vautrinia (Milovanovic) syriaca Vautrin (n.g.), 
Orbitella media d’Arch., O. apiculata Lmk., Gypsina inhaerens 
Schultze, Rosalina linnei d’Orb., Gumbelina globulosa Ehr., Milio- 
lina semilunum Lin., Biloculina bulloides d’Orb., Spiroloculina 
depressa d’Orb., Truncatulina, Textularia, Pulvinulina, etc. 

The age is Campanian-Maestrichtian. Underlying the group 
as described above, is an un-named complex of conglomerates, 
shaley marls, dolomites, sandstones, sandy marls and limestones 
carrying a fauna similar to the Turonian of Uchaux, France 
(DuBERTRET, 1955) (See Turonian). The contact is strongly dis- 
cordant. Overlying: Eocene limestone downflank, but on the 
highest part where this limestone never overlapped, the Serikagni 
formation. The contacts of the Eocene are unconformable. 

To the E.NE of J. Aabd el Aaziz in the Bouab borehole, 
19 km E.NE of Hassetche, the group appears to be some 420 m 
(1378 ft) thick and in a hard shaley to marly limestone facies 
throughout. The uppermost of three sub-equal parts is thought 
to be “ upper/middle " Eocene, being mainly limestone; the 
middle part “lower” Eocene/Palaeocene, being mainly shaley 
limestone; and the lowermost part Maestrichtian, being mainly 
marly limestone. These would seem to represent the Jaddala, 
Aaliji and Shiranish formations. But there is little or no flint 
to represent the Arak flint member. Underlying: dolomite pre- 
sumably of Campanian age; contact appears conformable. Over- 
lying formation was considered of Oligocene age, but would seem 
more probably the Serikagni formation in a limey facies. The 
contact suggests some erosional hiatus. 
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Still further NE in the Bardé borehole the entire section of 
age-equivalent strata is believed to be in limestone facies and 
there is no true Jaddala, Aaliji, or even Shiranish in typical 
development. In the Qaratchok Darh oilfield, a further 90 km to 
the E.NE, the Palmyra marl group is no longer recognizable : 
a small thickness of slightly flinty globigerinal limestones of 
Eocene age may be Jaddala; and there is thin rather silty Shi- 
ranish below the Palaeocene / Upper Cretaceous Germav forma- 
tion. 

In the Qamichliye borehole, 73 km N.NE of Hassetche, the 
group as such has disappeared, age-equivalent strata being some 
600 m (1968 ft) or more of Eocene limestone overlying 300 or 
400 m (984-1312 ft) of limestone of rather low Maestrichtian age. 


Remarks : In NW Iraq the Shiranish formation, and in part 
the Pilsener limestone formation, are the equivalent of the Shi- 
ranish formation in Syria. The Aaliji there corresponds to the 
same formation in Syria. The Iraq Jaddala differs from the 
Jaddala in Syria in having no Arak flint member (L.S.I., Iraq). 

In extreme SE Turkey the Shiranish formation apparently 
thins from the E towards Mardin: its upper part is replaced by 
the Lower Germav formation (“ Germav inférieur "). The Aaliji 
formation is replaced by the Upper Germav formation (“ Germav 
supérieur ". And the Jaddala is replaced by several formations of 
Eocene age, viz: the “ Becirman limestone ” (of the petroleum 


geologists), the Gerçus formation, and the Midyat limestone | 


formation (^ Calcaires de Midyat”) (L.S.I., Turquie). Further 
westwards towards Urfa a formation very similar to the Shiranish 
is said to overlie a formation closely resembling the Syrian 
Soukhne formation (personal information). 


The Palmyra marl group is the product of a régime of chalky 
sedimentation which began with open sea conditions towards the 
end of Campanian time, and swept over all the old “ ? semi- 
barred basins ” covering their black, olive green and yellow-grey 
sediments with a blanket of gleaming white chalky marl, marly 
chalk or chalky limestone. (This chalky régime had already been 
established in Soukhne time further to the westwards). It con- 
tinued until the Oligocene in the Palmyra mountain region, and 
until the ?“ upper" Eocene in the more northerly parts of 
Interior Syria, but there were several interruptions of sedimenta- 
tion of varied duration and extent; these are generally detectable 


only by detailed microfaunal study of samples taken continuously | 


along a section. They do not always occur at the same horizon in 
different sections, nor are they of constant magnitude. Sometimes, 
but infrequently, they are represented by glauconite lenticles. 
The greatest gap known is in the Jebel Abou Rahba - Cherrifé 


district where “ middle/lower ” Eocene Jaddala reposes on Cam- | 


panian Soukhne. But in the Jebel el Marah section Chenevart 
(unpublished S.P.C. report, 1949) believed that there was con 
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tinuity of sedimentation; as also does DusERTRET (1955, p. 55) in 
the Damascus region. 


The Cretaceous-Tertiary junction is revealed by the usual 
major microfaunal change, but ordinarily is not otherwise dis- 
cernible. At Jebel Tenf there are “ transition beds ”. But in the 
Aafrine valley in NW Syria the junction of the Shiranish and 
Aaliji suggest perfect continuity : however the microfauna has 
not been studied in sufficient detail to be certain that there is 
no gap. DUNNINGTON (1955) has demonstrated by abundance ratios 
of Globotruncana species groups and by microscopic observation 
of facies, that there is almost everywhere in N Iraq an erosional 
hiatus at the top of the Upper Cretaceous, the uppermost beds 
of the Shiranish being of Maestrichtian, but not uppermost Maest- 
richtian, age; “ even the most complete sections are terminated by 
erosion ” (p. 213). The amount of the cut-out varies, however, 
and it seems possible that the anticlinal structures on which 
boreholes providing the studied sections have been drilled may 
have risen unequally in Upper Maestrichtian/Danian time (idem 
1958; 1959). — Similar gaps have been demonstrated by him 
(unpublished 1955) on the Jebissa and Rhouna structures in NE 
Syria. Though not yet proven it seems highly probable that the 
“ Cretaceous-Palaeocene transition period was one of widespread 
regression, which bared most if not all of the region permitting 
very uneven erosion of different areas...” in Syria as well as in 
N Iraq (op. cit.). But there must also have been very considerable 
local development of structures to give rise to the large gaps at 
J. Abou Rahba and Cherrifé (which appear greater than those on 
Lebanon and Anti-Lebanon) and at J. Rmah and J. Aabd el 
Aaziz. 

In addition some areas were depressed and isopachyte maps 
(pl. V), show clearly that two troughs of subsidence trending E-W 
deepened during the Shiranish sedimentation, the one just S of 
the Jebel Sinjar Jebel Aabd el Aaziz to accumulate about 1000 m 
(3280 ft), the other in the Ana - Abou Kemal region some 900 m 
(2953 ft) of beds (van BELLEN, 1950, unpublished; DUNNINGTON, 
1959). During Eocene times troughs of subsidence striking SW-NE 
deepened, that of the Aafrine valley, which had already sunk 
over 900 m (2953 ft) in the Upper Cretaceous, continuing to sink 
through Palaeocene and Eocene for a further 1600 m (5249 ft); 
while a trough from Nebek to Jebel Abou Rahba received 1600 m 
(5249 ft) of beds even though there is no Palaeocene sediment at 
J. Abou Rahba (van BELLEN, 1950, unpublished). Undoubtedly 
the Coastal regions rose during the Palaeocene - Eocene while 
the southern Beka’a sank to receive some 1260 m (4134 ft) in- 
cluding Palaeocene beds (DUBERTRET, 1955). A smaller and shall- 
ower trough with some 700 m (2296 ft) sank from Palmyra to 
Doubayat along a W.SW-E.NE trend, and another with some 
600 m (1968 ft), N of the Palmyra mountains trending W and E 


from Dolaa. 
Over uplifted areas the Eocene is generally restricted in its 
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age range and is developed as limestone in reef, shoal or num- 
mulitic facies. 

In spite of the seemingly blanket-like character of the 
sedimentation of this group and its apparently offshore globigeri- 
nal facies, the available data seem to show that considerable 
localised tectonic movement went on throughout its deposition. 
The intense calcite veining in the Shiranish and equivalent forma- 
tions, discussed by AvNIMELECH (1937) in Palestine and by DANIEL 
(1954) in N Iraq, is also noted in Syria in many places, especially 
in the lower part of the sequence. Gravity survey over Interior 
Syria reveals many anomalies which have been interpreted as 
dykes following faults (See Igneous Rocks). Some of these are 
probably of early Tertiary age (DUNNINGTON, 1959). 


PARSA LIMESTONE FORMATION 
Miocene (“ lower ” Miocene) | 


Author : S.P.C. geologists, unpublished reports, 1948. 


Synonymy: "Le Burdigalien enveloppe partiellement la | 
voûte de Baflioun... ", “ il y prend un faciès calcaire à Lithotham- | 
nium, Lepidocyclines. ” L. DUBERTRET, 1955, p. 60. 


Type section : In the Aafrine valley in NW Syria. The section | 
is on the Baflioun dome, 5 km NW of Aazaz and 48 km N.NW by 
N of Aleppo: approx. lat. 409 6850" N, long. 416 1150" E, degrees 
36°36’ 45” N, 37° 00’ 20" E; Levant grid 2690 E 5185 N. 


Description : Limestone, hard and pure to chalky. The harder | 
bands show reef characteristics and carry Lithothamnium, Mio- 
gypsina spp., Lepidocyclina spp. 

Age : Considered “ lower " Miocene, being a shoal or shore- 
ward facies of the Janoudiye formation. 

Underlying : the Jaddala formation; contact unconformable. 


Other localities : The Parsa limestone is thought to underlie | 
the Terbol limestone along most of the hilly country bordering | 
the Aafrine river valley on its western side. 


Remarks : The formation is the shoal or shoreward facies with | 
reef-like characteristics, of the Janoudiye formation (see HENSON, | 
1950, p. 225). Its extent is probably limited to the area described | 
above. DuBERTRET (1953, p. 36) states that the Burdigalian sea 
occupied only the basin of the Aafrine. 


See: JANOUDIYE FORMATION and SERIKAGNI FORMATION. 


PENNSYLVANIAN. roria 00606 LOS ulead Carboniferous 


Term used by G.B. SER, following A.N. DusENBURY Jr. and | 
K. MacFarqunar, in an unpublished report for S.P.C. on Doubayat 
borehole, 1940. The faunal evidence on which the dating was 
based is rather exiguous. 


See: DOUBAYAT GROUP and CARBONIFEROUS. 
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a es ua eee rut Permian 


Permian strata are not established in Interior Syria on a fau- 
nal basis except, it is believed, in the Bardé and Bouab boreholes 
of the Concordia Co. In other deep boreholes the age is inferred 
for a large thickness of blue-grey and red mottled clays which 
overlie strata of proven Carboniferous age, and underlie beds 
certainly of Lower Triassic age. 

But the beds of Permian age (believed Upper Permian) in 
Bouab borehole are largely limestone, though becoming more 
shaley and sandy with depth as the limestones grade out to widely 
spaced separate beds. - 

It is not known whether the Upper Permian, which is the 
Chai Zairi formation and mainly limestone in N. Iraq (L.S.I., Iraq, 
p. 77) as also in SE Turkey (L.S.I., Turkey, p. 75), changes facies 
to siltstones and clays in Interior Syria or whether Upper Permian 
is missing there. 

See: DOUBAYAT GROUP. 


BEBIOCENEN SUL S0 WI ata cr eM. IE usta f Pliocene 


Pliocene beds have in general not been established on fossil 
evidence in Interior Syria. But the Bakhtiari group of Qaratchok 
Darh, overlying unconformably Upper Fars of * upper " Miocene 
age (See Lacustre Pontien) is to be considered of that age. 


QOURT QOULAQ EENTILSU C5 tienen ey Sider Miocene 

Author : S.P.C. geologists, unpublished 1948. 

Synonymy : Janoudiye formation (part); S.P.C. geologists, 
unpublished, 1948-1950. “ Burdigalien (part)... paquets irréguliers 
de galets grossiers ” (L. DuBERTRET, 1955). 

Type section : In the Aafrine valley in NW Syria; near Qourt 
Qoulaq railway station, 10 km due W of Aazaz. 

Lithology : Swathes, bands and pockets of detritus, varying 
in size from coarse grit to boulders 60 cm diameter. The grit is 
mainly clear pink chert and is very abundant; the cobbles are of 
limestone of Middle and Upper Cretaceous and Eocene age with 
rarer pieces of Mesozoic limestones; and of igneous rocks often 
highly decomposed, but also of fairly well preserved scoriaceous 
basalt; the large boulders, which are sub-rounded, are of Middle 
Cretaceous or Eocene limestone. 

Age: Considered “ lower” Miocene since the matrix is the 
Janoudiye marly limestone. 

Other localities : Chiefly on the SW flank of the Kourdane 
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anticline where, however, the components are mainly of Eocene 
limestone and there is much less igneous material and very little 
chert. 


QUATERN ART reo ne ee a eas die sa su e oie Quaternary 


Quaternary deposits are in general very little developed in 
Interior Syria. They consist of : 


(i) The alluvium and (?) loess over the basalt and/or the 
Plio-Pleistocene grey clay with gypsum, in the upper part of the 
Wadi er Radd. 

(ii) The alluvium and (?) loess along the part of Syria N of 
Jebels Sinjar and Aabd el Aaziz, W of (i) and stretching as far W 
as Tell Abiad. 

(iii) The very thin loess over much of Syria N of the 
Euphrates River. 

(iv) The alluvium and gravels in the flood valley of the 
Euphrates. 

(v) The alluvium in the depression N of Jebel Abou Fayad, 
in the depression S and E of Palmyra, and in the central parts 
of the Shal ed Daou intramontane basin. In the northern basin, 
boreholes for water show the thickness to be over 100 m (328 ft). 
In the Sahl ed Daou, Safadi (1955) states that the Quaternary 
reaches 200 m (656 ft) thickness, and consists of sands, pebble 
beds, muds, lacustrine marls more or less sandy, and soils. 

(vi) The flat-lying sheets of impure gypsum in the eastern 
part of the Sahl ed Daou. 

(vii) The salt and muds of the Lac Salé de Jabboul, SE of 
Aleppo. The salt is extracted from here on a commercial basis. 

(viii) The coarse piedmont and deltaic conglomerates at the 
foot of major uplifts, and filling many wide rather gentle valleys 
in the Palmyra mountain range (R.W. FAIRBRIDGE, unpublished, 
1940 : Bunpow et al., 1955). 

(ix) The loose drift sand and semi-dunes on the S flank of 
Jebel Bichri and for some distance to the SE of it. 

(x) Alluvial terraces and detritals covering large surfaces of 
the Hamada S of the Palmyra mountain ranges. 

(xi) Certain basalt flows : Halebiye-Zalebiye in the Euphrates 
valley, and Kaoukab near Hassetche, in the Jezireh. 


R 


RAHOUM (RHOUM) FORMATION .. Miocene or ? Oligocene 


Name proposed by R.C. van BELLEN and C. Anpré (unpublish- 
ed 1950) for a formation to be composed of the upper part of the 
Bichri sand overlying the proposed Chaafa limestone tongue, and 
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being in the main presumably of Miocene age, as against the sand 
underlying the tongue, proposed name “ Thar ”, which is pre- 
sumably mainly of Oligocene age. The names did not come into 
use. 


See : BICHRI SAND FORMATION and OLIGOCENE. 


REKKE LIMESTONE. 


Term used by S.P.C. geologists, unpublished 1939-1941, for a 
limey development of the Shiranish formation which renders it 
hard enough to form cliffs in certain areas as near Arak, in the 
Qdeim section, and in Doubayat borehole. The facies seems 
to be very local, and the term has never been defined or acquired 
currency. 


See: PALMYRA MARL GROUP. 


RMAH CHERT MEMBER OF THE SOUKHNE FORMATION 
Cretaceous (Upper Cretaceous : Santonian-Campanian) 


See: SOUKHNE FORMATION. 


ROCHES VERTES. 

Term used by L. DUBERTRET to cover the ophiolitic rocks in 
NW Syria. The english term “ Green rocks ” has been used in the 
same sense. 

See : IGNEOUS ROCKS. 


RUTBAH SANDSTONE FORMATION (obsolete) 
; Upper Jurassic/Lower Cretaceous 
Term used by J.P. Jaccard and S.P.C. geologists, unpublished 
work 1947-1949. The name was abandoned. 


See: CHERRIFÉ SHALE FORMATION. 


SATIH GROUP : SATIH MEMBER 
Cretaceous (Lower Cretaceous) 

The first term was applied by C. CHENEVART, unpublished 
1949, to a gypseous marl and quartzitic sandstone complex out- 
cropping in Jebel Aassafir about 2 km NW, and in Jebel es Satih 
55 km NE of Palmyra. R.C. vaN BELLEN, unpublished 1950, propo- 
sed to formalise the sequence as “ Satih member " of the Aassafir 
lateral group. The name has been abandoned. 

See: AASSAFIR FORMATION. 


258 


SCHIZASTER PARKINSONI (Niveau a...) ........ Oligocene 


Term employed by L. DusERTRET et al. (1933, p. 93) for local 
usage on and around Jebel Bichri. Although classed at that time as 
Burdigalian on the basis of an Echinoid fauna, the age has since 
been revised to Oligocene. 

See: BICHRI SAND FORMATION and OLIGOCENE. 


SENONIAN : SÉNONIEN ..... Cretaceous (Upper Cretaceous) 


The latter term has been employed by L. DusERTRET and 
colleagues (passim) in a general sense for strata of Upper Cre- 
taceous age above the Cenomanian-Turonian and below the 
Nummulitique. 

CHENEVART (1950) and S.P.C. geologists restrict its use to the 
Coniacian, Santonian and Campanian, excluding the Maestrichtian 
and Danian. 


SERIKAGNI FORMATION (ex Chilou formation) 
Miocene : (* lower " Miocene) 


Author : R.C. van BELLEN, unpublished report, 1955 (Iraq and 
L.S.I., Iraq, p. 265). 


Synonymy : Jebel Aabd el Aaziz.. “ craie à Brissopsis sp. et | 


Pecten cf. gentoni Font. "; L. DUBERTRET, H. VAUTRIN, A. KELLER 
et E. Davin, 1933, p. 25: “ ... sur l'Eocéne reposent cent mètres de 


calcaires crayeux, légèrement jaunes”; op. cit, p. 67. Jebel : 
Jeribe.. “ marnes crayeuses jaunátres de la base du Micoéne "; | 
L. DusERTRET, 1935, p. 45. “ Upper part of the Bab ech Chilou | 


marls "; L. DaAwEsiN and S.P.C. geologists, 1938-1939. “ Bab ech 
Chilou marls ” (part); S.P.C. geologists, 1939-1941 (unpublished). 
“ Chilou marl”, “ Chilou formation "; S.P.C. geologists, unpubli- 


shed 1946-1951. “ Janoudiye formation " (part); S.P.C. geologists, | 


unpublished 1949-1951. * Burdigalien ... marno-calcaire sableux ... 
dans la vallée de l'Aafrine, NW Syrie "; L. DUuBERTRET, 1955, p. 60. 


“ Chilou formation "; M.A. GHoras, 1960. “ Serikagni formation " | 


in Syria; L. DusERTRET and E.J. DANIEL, unpublished, 1962. 


Type section: The original type section was near Bab ech 
Chilou on the Jebel Sinjar, NW Iraq. When it was found in 1955 | 


that the age of the beds concerned is “ lower ” Miocene and not 
Oligocene as previously supposed (R.C. vaN BELLEN, unpublished 
report, 1955), thus rendering the name “ Chilou " a nomen nudum, 
a new section was chosen near the village of Bara still on the 
Jebel Sinjar. The name “ Serikagni " was adopted from a village 
nearby as the name “ Bara” was thought confusing. The name 
" Chilou " was thereupon dropped. 

Reference section im Syria: The Rhouna (Ghouna) No. 1 
borehole of S.P.C. about 43 km SE of Hassetche. Approx. lat. 
406 2000” N, long. 459 6015" E; in degrees 36° 10’ 45" N, 41° 02/35" E; 
Levant grid 6322 E 4757 N. 

Thickness : 270 m (886 ft). 
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Lithology : Top (i) Limestone with thin beds of marl, dark 
brown to dark grey, often somewhat shelly; in parts stained with 
bitumen; 30 m (98 ft) : Base (ii); Limestone and marly to chalky 
limestone, grey or brown to almost white; carbonate content 
EE fossiliferous with abundant small Foraminifera; 240 m 
786 ft). 


Fossils : The upper part carries Cardita ostieri d'Orb., Lima 
cf. explanata van Koenen, Lucina sp. Astarte sp. Nucula sp., 
Ceoloma cf. egerense Lorenthey (Det. R.G.S. Hupson, 1950). The 
lower part carries Globigerina triloculinoides, G. eocaena, Globo- 
rotalia cocaensis, G. centralis vàr., * G. " palmarealensis, Cibicides 
perlucidus, C. mexicanus, C. cushmani, C. tuxpamensis, Eponides 
umbonatus, Vulvulina pennatula, Anomalia alazanensis, Bolivina 
jacksonensis, B. ? retiformis, B. arta, B. byramensis, Plectofrondi- 
cularia vaughani, Planulina cocaensis (Det. R.C. van BELLEN, 1955). 


Age : Considered “ lower " Miocene, partly on grounds of its 
microfauna, but largely from its relationship to other formations. 


» 


Underlying : The * upper" Eocene globigerinal marls; con- 
tact presumably unconformable over an erosion surface, though 
this was not noted from well samples. 


Overlying : The Dhiban (Dibbane) anhydrite formation; con- 
tact conformable. 


Other localities : The Serikagni formation has been found in 
all boreholes in the Cheddadi- Tell Sfoug region, thicknesses 
ranging from 122 m (400 ft) on Jebissa, 270 m (886 ft) on Rhouna 
(Ghouna), 308 m (1010 ft) on Gbeibe. In Derro borehole the 
thickness is 410 m (1346 ft) but here there is definite inter- 
tongueing with Euphrates limestone (q.v.) (R.C. van BELLEN, 
unpublished, 1955: also in L.S.I. Iraq, pp. 267, 95, 86). 

An isolated occurrence is known on Jebel Habli, 39 km E.NE 
of Homs (VAN BELLEN, unpublished 1955). It also seems likely that 
the formation exists near Tourkmaniye, 87 km almost due N of 
Palmyra, and there inter-tongues with the Euphrates limestone 
(DuBERTET et al., 1933, p. 80). 

On Jebel Aabd el Aaziz the formation consists of marly lime- 
stone and glauconitic marl,and varies from 117 m (384 ft) in the 
eastern part to 98 m (322 ft) in the western exposures. It un- 
conformably overlies Eocene limestone except in the very crestal 
part where it overlies Shiranish formation (Upper Cretaceous), 
the Eocene limestone never having been deposited there. It is 
overlain by Jeribe limestone. There may be a small thickness of 
these beds in the Abba borehole of S.P.C., and slightly more at 
Qalaat Nijm on the Euphrates, 39 km SE of Djerablous. It would 
appear that the formation was encountered in considerable thick- 
ness in the Bouab borehole of Concordia Co., about 19 km E.NE 
of Hassetche. 

In the Aafrine valley of extreme NW Syria the chalky and 
marly part of the “ Burdigalien " of DUBERTRET (1955) is analogous, 
but is there called Janoudiye formation. 
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Remarks : These marls are considered by vAN BELLEN (op. cit.) 
as the offshore equivalent of the Euphrates limestone. They would 
seem to be due to a renewed transgression following (?) regression 
and non-deposition during the Oligocene in Syria N of the 
Euphrates River. 


SHIRANISH FORMATION ..................... Cretaceous 
Upper Campanian - Maestrichtian 

Author : F.R.S. Henson, 1940, unpublished report, Iraq. 
Synonymy : “ Sénonien, Crétacé supérieur" (part); L. Du- 
BERTRET, 1932, 1933, 1935; H. VAUTRIN, 1933; DusERTRET and VAU- 
TRIN, 1937. “ Palmyra marl group ” (part); S.P.C. geologists, 1939- 
1941. “ Shiranish formation”; F.R.S. Henson, 1940, and S.P.C. 
geologists, 1940-41 and 1946-1951, unpublished reports. “ Craie de 
Palmyre ” (part); C. CHENEvART, 1950. “ Ain Zalah limestone ”; 
N.E. Baker, 1953. “ Sénonien et Eocène inférieur ”; L. DUBERTRET, 
1955. “ Shiranish formation ” (at Qaratchok Darh); E.J. DANIEL, 


unpublished reports, 1956-58. “ Shiranish formation ”; L.S.I., Iraq, 


1959. “ Shiranish formation ”; M.A. GHoras, 1960. 


Type section: Shiranish Islam near Zakho, N Iraq (L.S.I., 


Iraq, p. 269). 


Reference section in Syria : In the Palmyra mountain range, 
at Jebel el Marah, about 32 km N.NW of Palmyra: approx. 
lat. 386 6600" N, long. 428 3480" E; in degrees 34° 47 36” N, 
38° 06’ 33” E; Levant grid 3695 E 3165 N. 


Thickness : 288 m (945 ft). 
Description : see under Palmyra marl group. 
Age : Upper Campanian and Maestrichtian. 


Underlying : The Erek marls member of the Soukhne forma- 
tion; contact apparently entirely conformable although no Tantour 
glauconite is present here. 


Overlying : The Aaliji formation; contact conformable and | 


probably marked by a glauconite lenticle, though the actual 


Cretaceous/Tertiary junction is determinable only by microfauna. 


Other localities : The formation occurs almost everywhere in 
Interior Syria. See under Palmyra marl group for details. 


? SILURIAN. 


Age ascribed by P.B. TAYLOR and S.P.C. geologists, unpubli- 
shed work 1948-1951, to strata encountered in the Abba borehole 
underlying the Doubayat group and overlying beds of proven 
Llandeilo age (Ordovician). 


See: ABBA GROUP. 
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SINJAR LIMESTONE FORMATION ................ Eocene 
(“lower ” Eocene) 


Author : A. KELLER, unpublished report on Iraq, 1941. 


Synonymy: “ Calcaires bréchiques et calcaires «massifs ”; 
L. DuBERTRET, 1935. “ Sinjar limestone " as used in Syria by S.P.C. 
geologists in unpublished work, 1940-1941 and 1946-1950. * Eocene 
foraminiferal and reef limestones "; F.R.S. HENSON, 1951. “ Sinjar 
limestone " at Qaratchok Darh; E.J. DANIL, unpublished reports, 
1956-1958. ^" Sinjar limestone formation”; L.S.I., Iraq, 1959. 
“ Sinjar formation "; M.A. Guoras, 1960. 


Type section : On the Jebel Sinjar in NW Iraq, near the 
village of Mamissa (L.S.I., Iraq, p. 279). 


Reference section in Syria : Baflioun borehole of S.P.C., 5 km 
NW of Aazaz and 48 km N.NW by N of Aleppo. Approx. lat. 
40¢ 6850" N, long. 419 1150” E; in degrees 36°36’ 45” N, 
37° 00’ 20" E; Levant grid 2690 E 5185 N. 

Thickness : 171 m (560 ft) (drilled). 

Description : Limestone, often chalky, with scattered nodules 
of flint and occasional glauconite : the rock is frequently bitum- 
inous. Where chalky it is often full of semi-loose Nummulites spp. 
showing some degree of wear. 


Age : Considered “ lower" Eocene possibly extending up to 
low “ middle " Eocene. 

Underlying : The Aaliji formation; contact disconformable. 

Overlying : The Jaddala formation; contact likewise discon- 
formable. 

Other localities : The formation occurs along the SE flank of 
the Kourdane anticline in the Aafrine region. 

Thin bands of limestone of Eocene age occur in the Sirrine 
region just E of the Euphrates River about 40 km SE of Djer- 
ablous. There is also a thin development of limestone of Eocene 
age on Jebel Aabd el Aaziz where it does not completely overlap 
the Shiranish formation (Upper Cretaceous) on the highest part 
of the structure, but does increase appreciably in thickness down- 
flank. Neither of these occurrences has been proved to be of 
“ lower " Eocene age, and may be younger and hence not Sinjar 
limestone. 

On the Qaratchok Darh oilfield in NE Syria the Sinjar lime- 
stone occurs in rather different development. The No. 2 well shows 
a total thickness of 635,5 m (2085 ft) called “ Sinjar" in the 
reports. The lithology is : Top (i) Dolomite, brown, glauconitic and 
pyritic, with occasional inclusions of anhydrite. There are rare 
casts of Nummulites; 40 m (130 ft): (ii) Dolomite, grey and 
brown, speckled with dark inclusions (probably basic minerals), 
angular quartz grains and pyrite, with occasional nodules of 
anhydrite and chert; 61 m (140 ft) : (iii) Dolomite, grey to brown, 
with some spots of pyrite; occasional inclusions of anhydrite, and 
sporadic light silicification; 43 m (140 ft): (iv) Dolomite, 
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brown and grey, in parts lightly silicified; speckled with dark 
inclusions and angular fragments of quartz and chert; there are 
rare casts of fossils; 84 m (275 ft) : (v) Dolomite, grey to brown, 
slightly sandy with angular quartz grains and grains of green and 
black basic minerals; occasional fossil casts; 64 m (210 ft): 
(vi) Limestone, brown to grey, silty to sandy; fossiliferous with 
plentiful Nummulites spp. There are some thin beds of shale, 
grey-green, and siltstone, brown-grey; also thin streaks of 
dolomite; 102 m (335 ft) : Base (vii) Limestone, grey to brown, 
crystalline to chalky or silty, with numerous thin beds and part- 
ings of shale, grey-green to brown or varicoloured; of siltstone 
and of fine sandstone; often rich in Nummulites spp. and Alveolina 
sp.; 242 m (795 ft). 


Remarks : In the type area on Jebel Sinjar in NW Iraq, the 
limestone shows “ elements of algal reef facies, a lagoonal Miliolid 
facies and a shoal nummulitic facies ”. It developed as “ reefs and 
shoals ” but “ did not form a continuous wall but rather a number 
of separate reef-banks and islands...” (L.S.I. Iraq, pp. 279-280). 

At the Qaratchok Darh the sedimentation is obviously differ- 
ent. It has been thought tentatively that the upper dolomitic 
part is actually the “ Khurmala formation” (or possibly the 
* Pila Spi” formation) of N Iraq (op. cit. pp. 152, 220) with 
tongues of “ Gercus formation ”, a clastic sediment in SE Turkey 
(L.S.I., Turquie, p. 43): while the lower highly fossiliferous 
limestone part is true Sinjar limestone with tongues of either 
" Gerçus ” or “ Germav ” formation. This seems a possible ex- 
planation of the ‘dolomite over limestone’ which is a constant 
feature along the Qaratchok Darh structure. 


SOUKHNE FORMATION Cretaceous 
Coniacian - Santonian - Campanian 


Author: F.R.S. Henson, unpublished S.P.C. report, 1939, 
emend. E.J. DANIEL and R.C. van BELLEN, unpublished S.P.C. 
report, 1949. 


Synonymy : ^" Emschérien(?).. silex massif... Campanien... 
silex... phosphates... calcaires silicifiés "; L. Dusertret, H. Vau- 
TRIN, A. KELLER, 1933. “ Emschérien (?)... silex... Campanien... cal- 
caires dolomitiques... calcaires crayeux et craies phosphatées... 
marnes gypseuses jaunâtres "; DuBERTRET, 1935. Soukhne form- 
ation including — Top (i) Tantour glauconite member — (ii) Erek 
marls member — (iii), Rmah chert member — Base (iv) Derro 
red beds member; L.C.F. DawrsiN, E.J. DanL, F.R.S. HENSON, 
R. WETZEL, unpublished S.P.C. reports, 1939-1941. Soukhne form- 
ation; S.P.C. unpublished reports, 1946-1951. “ Série A ", “ Série 
B "; " Sénonien inférieur et moyen "; C. CHENEVART, 1950. Cret- 
aceous, Upper (lower part); F.R.S. HENsoN, 1951. Lower Camp- 
anian; H.V. DuNNiNGTON, 1955. “ Coniacien - Santonien (?) : 
Campanien "; DuBERTRET, 1955. Soukhne formation; DUNNINGTON, 
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L.S.I., Iraq, 1959 (p. 203). Soukhne formation (Santonian - Cam. 
panian); M.A. Guoras, 1960. Soukhne formation; E.J. DANIEL, 
L.S.I., Jordan. 


Type section : In the Palmyra mountain range, about 2 km 
S.SW of Soukhne village. Approx. lat. 38° 7500" N, long. 436 1700” 
a eee 34° 52’ 30” N, 38° 51’ 00" E; Levant grid 4370 E, 


Thickness : 120 m (394 ft) not bottomed. 


Description : (after VAUTRIN, 1933). Top (i), 5 m (16 ft) thick; 
Tantour glauconite member — sandstone, coarse, glauconitic, with 
nodules of phosphate and thin streaks of marly limestone; Squales 
teeth and Serpulae — (ii) 100 m (328 ft) thick; Erek marls member 
— (a) marls, gypseous, dark greenish, with intercalations of thin 
beds of marl, blue-tinged, increasing with depth; some thinish 
beds of sandstone, coarse, silicified; 40 m (131 ft): (b) marls, 
splintery, white; 10 m (33 ft) : (c) limestone, chalky, yellowish, 
with fish remains; intercalations of phosphate, soft; 25 m (82 ft) : 
(d) limestone, chalky, platey, white; limey marls blue-tinged, in 
irregular sheets, with intercalations of dolomite, grey, or of 
phosphatic limestone, and some chalcedony: Alectryonia aucap- 
itanei Coq., Ostrea villei Coq., 5 m (16 ft) : (e) crystalline lime- 
stone, coarse-grained, with large Ostrea nicaisei Coq.; 5 m (16 ft) : 
(£) phosphatic limestone with bluish chalcedony; 1 m (3 ft) : (g) 
dolomitic limestone, buff, with nodules of chert; 4 m (13 ft) : (h) 
sandstone, coarse; 2 m (7 ft) : (j) limestone in beds 2 m thick, 
with chalcedony at the top; 8 m (26 ft) — Base (iii) 15 m (49 ft) 
exposed; Rmah chert member — beds of chert, roseate and green- 
ish, several metres thick, in alternation with beds of marly 
phosphatic limestone full of admixed fish debris or of hard 
phosphatic limestone. 


Age : Upper Cretaceous, considered Santonian - Campanian. 
DUBERTRET and VAUTRIN (op. cit.) regard (i) as ? Maestrichtian; 
(ii) (a) - (d) ? Campanian; (ii) (e) - (h) plus (iii) ? Emscherian. 

Underlying : Not exposed. 


Overlying : The Palmyra marl group; contact apparently con- 
formable and gradational. 


Other localities: A detailed section including the whole of 
the Rmah chert member and its contact with the underlying 
Judea limestone is given by C. CHENEvVART, 1950, from the south- 
ern slopes of Jebel el Marah about 32 km N.NW of Palmyra: 

The Tantour glauconite member is not represented. — Top (i) 
67 m (221 ft) thick; Erek marls member (a) calcarenite, chalky 
marls rich in Bulimina spp., and a bed of phosphate nodules; 5 m 
(16 ft) : (b) marly clays and marls, greenish, traversed by veins of 
gypsum; some phosphote nodules and limestone concretions and 
thin beds; 57 m (187 ft) : (c) marly chalk with a lumachelle almost 
entirely composed of Bulimina sp. and tiny nodules of phosphate; 
passing to glauconitic limestone at the base; 5.5 m (18 ft) : — Base 
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(ii) 296 m (970 ft) thick; Rmah chert member — (a) chalky lime- 
stone and marls characterised by “ bread loaf” concretions of 
limestone up to 1 m diameter and some phosphate nodules; there 
are bands of chert in the middle; 31.5 m (103 ft) : (b) chalky marl 
with thin beds of chalky limestone which sometimes contain ex- 
clusively Bulimina spp.; 23 m (75 ft) : (c), a complex of thin beds 
of chalky limestone and marls, traversed by very thin aggregates 
of phosphate nodules and streaks of small chert nodules : abund- 
ant Meletta at the top and Fish vertebrae with the phosphate; 
2.5 m (8 ft) : (d) chalky limestone often recrystallised, in altern- 
ation with beds of chert; 62 m (203 ft) : (e) chalky limestone and 
calcarenite alternating with beds of chert: Bulimina sp., Gum- 
belina sp., Globigerina sp., Globigerinella sp., Nodosaria sp., 
Meletta, Fish remains, Pelecypods; 92 m (302 ft) : (f) chalky lime- 
stone and granular chalk alternating with beds of chert: the 
granular chalk is entirely made up of Foraminifera mainly Buli- 
mina spp., Gumbelina sp., Anomalina sp., and Globigerina cret- 
acea d’Orb., Nonionella robusta Plum.; 42 m (138 ft) : (g) luma- 
chelle of Pelecypods characterised by cabbage-like concretions of | 
chalcedony; the fossils are strongly limonitised and stand out: | 
Ostrea villei Cog., O. nicaisei Coq., O. vesicularis aff., Inoceramus | 
regularis aff. Lower there is chalky limestone with calcite veins | 
and O. villei Coq., and numerous Inoceramus; 14 m (46 ft) : (h) | 
complex of chalk, chalky marl, limestone, platey to massive, and | 
calcarenite, sometimes bituminous; often rich in Meletta and Fish | 
remains and sometimes with forams as above; 29 m (95 ft). : 

The Derro red beds member is not represented and almost | 
certainly was never deposited here. The Rmah chert member | 
overlies the Judea limestone formation apparently conformably, | 
the contact appearing gradational The Erek marls member is | 
overlain by the Palmyra marl group, also apparently conform- | 
ably and gradationally, although the Tantour glauconite member | 
found in other sections is not developed here. 


i 
The Soukhne formation has been found over much of the | 
central part of ‘Interior’ Syria, though with considerable variat- | 
ion in the detail of its lithological make up. CHENEVART (op. cit.) | 
describes it in the Palmyra mountain region N of the I.P.C. pipe- | 
line, where it generally conforms to the descriptions above with | 
the exceptions that (i) sand and detrital matter occur only in | 
the Taibe - Soukhne - Doubayat area; and (ii) towards the N | 
and NW from J. el Marah the sediments become progressively | 
more frankly open marine in facies, the gypseous marls and clays 
being replaced bit by bit until totally so by clean white chalk, | 
while the Rmah chert member, though still containing some beds 
of chert, becomes otherwise all normal limestone. This same 
change seems to occur also towards the SW for near Maaloula 
(42 km NE of Damascus) beds shown by their foraminifera to 
be of similar age are entirely clean white chalk without any chert 
beds. (R.C. van BELLEN, unpublished S.P.C. report, 1949). 
| 
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In the Cherrifé borehole of S.P.C., CHeNevart (1950) reports 
about 245 m (804 ft) thickness: the section includes Tantour 
glauconite member with Globotruncana sp., Globigerina cretacea, 
Gumbelina striata, Bolivina incrassata (det. A.N. Dusenbury, Jr. 
1940) and Fish remains; the Erek marls member with Neobulimina 
canadensis, Bulimina prolixa Cushman and Parker in great 
abundance, Inoceramus prisms and Fish remains: and the Rmah 
chert member carrying in addition to the above Anomalina ammo- 
noides, Lenticulina subalata, Nodosaria sp., Cytherella sp., Bra- 
chythere sp. (Foraminiferal det. A.N. DusENBURY Jr., 1940, and 
R.C. van BELLEN, 1948). The beds of this member are somewhat 
bituminous. There is no representative of the Derro red beds 
member which almost certainly was never deposited here. Under- 
lying: the Judea limestone; contact presumably conformable. 
Overlying : the Jaddala formation (here of low “ middle ” Eocene 
age). of the Palmyra marl group: contact unconformable over 
a large non-depositional and/or erosional hiatus in which almost 
all of the Maestrichtian, all of the Palaeocene and the “ lower ” 
Eocene are cut out. 

At Jebel Rmah, 87 km SW of Palmyra, neither Tantour glauc- 
onite, Erek marls or Derro red beds, is represented. The Rmah 
chert, with abundant thick chert beds, totalling 158 m (518 ft), 
is underlain by the Judea limestone; contact apparently conform- 
able. Overlying : the Palmyra marl group: the contact, apparently 
conformable, is actually probably unconformable over a non- 
depositional and/or erosional hiatus. 

At Jebel Tenf, some 122 km S.SE by S of Palmyra and 17 km 
N.NW of the junction of the Iraq Syria Jordan frontiers, a bore- 
hole shows a good section. (DUBERTRET, 1959). The lowest 50 m 
(164 ft) of limestone, marls and cherts with some sand, are prob- 
ably the equivalent of the Rmah chert member, no Erek marls 
or Tantour glauconite being present. The 5 m (16 ft) of siliceous 
sand with fine quartz gravel in which the hole was bottomed may 
possibly be the Derro red beds member, or may not belong to 
the Soukhne formation at all. The overlying formation is of 
definite Maestrichtian age and is representative of the Palmyra 
marl group. The nature of the contact is not given. 

On the southern side of the Palmyra mountains CHENEVART 
(op. cit.) records from the Doubayat borehole of S.P.C. a thick- 
ness of not much more than 50 m (164 ft). Nevertheless the three 
members are present though thin, especially the Rmah chert 
member with only 13 m (43 ft). The lower 35 m of beds are 
slightly charged with fine-grained sand. But the Derro red beds 
member is not present. Underlying : the Judea limestone; contact 
probably one of slight unconformity with some hiatus. Overlying : 
the Palmyra marl group, the contact appearing conformable. 

On the northern side of the Palmyra mountains the Dolaa 
borehole of S.P.C. shows a thickness of 230 m (755 ft). (CHENE- 
VART, op. cit.). The Tantour glauconite is not present, but the 
Erek marls member is typically developed, 93 m (305 ft) thick, 
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and carries Bulimina prolixa Cush. and Parker, in some beds 
almost exclusively, while Palmula sutularis (Cushman), Globi- 
gerina cretacea (d’Orb.), Gumbelina globulosa Ehr., G. plumme- 
rae Carsey, Nonionella robusta Plummer, are very minor cons- 
tituents. (Det. R.C. van BELLEN, 1949). The Rmah chert member, 
132 m (433 ft) thick, is remarkable for a great development of 
dense, black ,marly limestone very rich in bitumen. Similar beds 
are exposed on the S flank of Jebel Abou Fayad, about 77 km N 
by W of Palmyra. The Derro red beds member is not present. 
Underlying : the Judea limestone; contact apparently conformable. 
Overlying: the Palmyra marl group; contact conformable, or 
perhaps one of slight unconformity over a small hiatus. 

To the NW there are no exposures of beds of this age until 
in the Aafrine valley, in the extreme NW of Syria. Here, owing 
to different lithology, the probable equivalent is known as the 
Oucharheu formation (q.v.). 

To the NE the Soukhne formation is known only in the Abba 
borehole of S.P.C. where it shows somewhat different develop- 
ment, viz: The Tantour glauconite member is not recognised — 
Top (i) 122 m (399 ft) thick; a complex of marl and marly lime- 
stone, often richly bituminous, in parts somewhat silicified, and 
with a little phosphatite and Fish remains in its lower part: with 
Globigerina sp., Gumbelina sp., Globotruncana fornicata and G. 
sp., Cibicides spissocostata var., Buliminella carseyi, Anomalina 
cf. ammonoides var. acuta; Radiolaria; (Det. R.C. vAN BELLEN, 
1950); Rhynchonella peroni Douv., Pecten sp., Teredo sp. (Det. 
R.G.S. Hupson, 1950). — Base (ii) 161 m (530 ft); Rmah chert 
member — mainly limestones, black bituminous, and light brown, 
with chert, black, brown or white; small Foraminifera plus 
Ostrea sp., Scaphopoda, Oligostegina, Mesosaccella larteti, M. per- 
dita, Nucula crebilineata, Nonanaves (Indogrammatodon) paral- 
lelus, Gryphaea cf. vesicularis, Lopha cf. L. sollieri (Det. R.G.S. 
Hupson, 1950). The Derro red beds member is not represented. 
Underlying: the Judea limestone; contact very indefinite and 
would seem gradational. Overlying: the Shiranish formation of 
the Palmyra marl group; contact also appears gradational. 

In Jebel Aabd el Aaziz the formation has not been recogn- 
ised and was probably not deposited owing to local movements of 
Turonian - Lower Senonian age. 

To the E.NE the formation was met with in the Derro bore- 
hole of S.P.C. 28 km N by W of Deir ez Zor. The section shows 
— Top (i) 12.5 m (41 ft) thick; Tantour glauconite member — 
marly limestone and shale, sandy, with grains of quartz and 
oligoclase felspar — (ii) 34 m (112 ft) thick; ? Rmah chert 
member - limestone, light coloured, sandy, alternating with shale, 
dark, glauconitic: in the lower part there is chert in nodules 
and thin streaks. The fauna includes debris of Molluscs, Algae, 
Fish, Bryozoa, Ostracods and plentiful Cyprina, Ostrea nicaisei 
Coq., Cardita sp. (Det A. KELLER, 1938). — (iii) 70 m (230 ft) thick 


267 


unbottomed; Derro red beds member — (a) thin beds of breccia - 
conglomerate with components of local origin, above anhydrite 
with veins and bands of silt, black, sandy, and streaks of an- 
hydritic limestone; 17 m (56 ft) : (b) anhydrite and black siltstone, 
with siltstone, dull red, sandy, varying to rusty red and multi- 
coloured sandstone and grit; 27 m (90 ft), : (c) siltstone, red-brown, 
coarse, sandy, with streaks of dark grey silt; thin beds and nod- 
ules of anhydrite; and streaks and pockets of multi-coloured 
sandstone; the whole becoming dominantly sandstone and grit, 
dull red and purple in depth; 26 m (85 ft) unbottomed. Overlying : 
the Palmyra marl group; contact apparently conformable. 

Further E.NE in the Jebissa and Rhouna boreholes of S.P.C. 
the sequence is: Top (i) Tantour glauconite member, not every- 
where present — (ii) thickness uncertain due to dip but prob- 
ably about 100 m (328 ft) — Rmah chert member — chert is 
confined to the upper part where it is associated with black 
bituminous limestone, slightly sandy and carrying the usual fauna: 
the lower part consists of limestone and shale or clay beds, be- 
coming somewhat shelly, sandy and finely conglomeratic with 
depth — Base (iii) a few metres (15 to 20 ft) thick; Derro red beds 
member — shale, pyritic, dark grey to dark red-brown, with 
streaks of anhydrite, anhydritic sandstone, sandy shale, ferrug- 
inous sandstone, and breccia with elements of the underlying 
limestone. The only fossils found are Ostracods. Underlying: the 
Judea limestone; contact unconformable with some erosional 
hiatus. Overlying: the Shiranish formation of the Palmyra marl 
group; contact conformable. A somewhat similar sequence with 
Oligostegina in the upper limestone was met with in the Shaikh 
Sollakh borehole further to the east. 

Northwards from here in the Bouab borehole conditions 
appear to have changed since no chert is reported, and the sup- 
posedly equivalent beds, of considerable thickness, are solidly 
dolomite except for a few metres of vari-coloured clay and shale 
perhaps representing the Derro red beds member at the base. 


Remarks: To the NW and N of Jebel el Marah CHENEVART 
(op. cit.) shows that the formation is progressively replaced by 
clean white chalk. No beds suggestive of the Soukhne facies are 
known in the Hama - Maarret en Naamane region of exposure 
of Upper Cretaceous strata. (See DuBERTRET’s geological map 1/M, 
1945), nor along the flanks of Jebel Ansariye. A similar change 
to clear white chalk occurs towards the SW and is complete some- 
where to the NE of Maaloula. (R.C. van BELLEN, unpublished, 
1949). 

M contrast to the Rmah chert member, which has a very 
extensive distribution, the Erek marls member does appear to 
be confined to a limited area of the Palmyra mountain region. 

The Tantour glauconite member seems to vary slightly in age 
in places. 

The Derro red beds member is apparently due to the erosion 
of an uplifted area somewhere in eastern Central Syria. 
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A sequence certainly generally equivalent to the Soukhne 
formation is widespread in Jordan where it has been called 
the Qatrane limestone and chert formation. (L.S.I., Jordan). Most 
probably the Menuha formation (called Meliha chalk by geo- 
logists of Petroleum Development (Palestine) Ltd., in 1940-1944) 
plus the Mishash formation, in Southern Palestine, are also equi- 
valent. (L.S.I., Israel). 

In northern Iraq the Mushorah formation is considered cor- 
relative (DUNNINGTON, 1958: L.S.I., Iraq, p. 202) though it does 
not appear to have much chert or phosphate. 

In extreme SE Turkey the formation is not separately recogn- 
ised though probably represented by age-equivalent beds in the 
“ Calcaires massifs” (L.S.I., Turquie). But near Urfa there is 
a chert-limestone complex with Fish remains and some phosphatic 
material which seems to correlate with the Soukhne formation 
(Personal information). 


T 


TANTOUR GLAUCONITE LENTICLE OF THE SOUKHNE 
FORMATION Cretaceous (Upper Cretaceous - Campanian) 
See: SOUKHNE FORMATION. 


TERBOL LIMESTONE FORMATION 
Miocene: (* middle" ? and “ lower ”) | 
Author: S.P.C. geologists, unpublished reports, 1945. 


Synonymy : In Lebanon, “Le Miocéne.. partie inférieure, | 
principalement calcaire ". *..calcaire à faciès du Leithakalk; 
calcaire à Clypeastridés et faciès récifal". “ Vindobonien "; | 
A. KELLER in L. DUBERTRET, H. VAUTRIN, A. KELLER et E. Davin, 
1933, pp. 161 et seq. " Helvétien "; J. CoTTREAU, L. DUBERTRET, | 
J. RocER, 1938. In Syria “ Le Vindobonien... il débute normale- | 
ment par des calcaires à Lithothamnium "; L. DusERTRET, 1955, | 
p. 61. | 


Type section : In N Lebanon on the E flank of the Jebel | 
Terbol, 7 km E by N of Tripoli. (See KELLER, op. cit.). | 


Reference section in Syria : In the Aafrine valley, NW Syria. 
The section is in the deeply cleft wadi about 24 km S of the | 
village of Bassouta, 37 km NW of Aleppo, and 8 km due S of | 
Aafrine. Approx. lat. 406 4550" N, 409 9625" E; in degrees 
36° 24’ 20" N, 36° 49’ 48" E; Levant grid 2570 E 4960 N. 


Thickness : Perhaps 50 m (164 ft). 


Lithology : Limestone, porous, brecciated, weathering blue- 
grey and showing karst topography where extensively exposed. 
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Fossils : In a conglomerate intercalated in the basalts of the 
Kourt Farmuz volcanics associated with this formation at 3 km 
SW of Qatma, Clypeaster martini Desm., Echinolampas hemi- 
sphaericus Lmk., Scutella rotundaeformis Schaur., Chlamys sub- 
Malvinae Blanck., Flabellipecten larteti Tournouer., have been 
found. (DuBERTRET, 1955, p. 62). 


Age : Vindobonian - (^ middle ", possibly “ lower " Miocene). 


Underlying : The Parsa limestone formation; contact prob- 
ably conformable. 

Overlying : Nil 

Other localities : The Terbol limestone, including Kourt Far- 
muz volcanics, covers much of NW Syria between the Aafrine 
valley and a line running roughly S.SW-N.NE through Aleppo. 
From the formation near Aleppo DUBERTRET (op. cit., p. 61) has 
reported Clypeaster martini Desm., C. intermedius Desm., Echino- 
lampas hemisphaericus Lmk., Scutella lusitanica de Lor., Am- 
phiope bioculata Lmk. (Koert, 1924), Chlamys albina v. Teppner, 
and Lithothamnium. 


THAR FORMATION (obsolete) .................. Oligocene 


Name proposed by R.C. van BELLEN and C. ANDRÉ (unpubl- 
ished S.P.C. report, 1950) for the lower part of the Bichri sand 
underlying the proposed Chaafa limestone tongue, and being 
presumably of Oligocene age, as against the sand overlying that 
tongue, proposed name * Rahoum " (Rhoüm) which is probably 
of Miocene age. The names did not come into use. 

See: BICHRI SAND FORMATION and OLIGOCENE. 


TOURNAISIAN... TOURNAISIEN .... Carboniferous : Lower 


Tournaisien age was ascribed by L. DUBERTRET (1932) to Pa- 
laeozoic rocks exposed in the core of Jebel Aabd el Aaziz, on the 
basis of a plentiful macrofauna and plant remains. 

See: DOUBAYAT GROUP. 


IERPA SSIQ. 2 uen HEGRE cure ob srl estt ENS ETE VOL one spe pae Triassic 


See Doubayat Group for the basal Triassic (Werfenian) : and 
Dolaa Group for the Middle and Upper Triassic (Ladinian and 
Anisian). 


BENE ET COIN EASING eam dns Da AGE tol Cretaceous 


The Turonian is well known in Lebanon and in Anti-Lebanon, 
as marly limestones with a characteristic fauna. It contrasts 
with the Cenomanian by lateral lithological variations which 
suggest that basins and swells were already developing, some of 
the latter to the extent of emergence (DUBERTRET, 1955a). Lime- 
stones with definite Turonian Hippurites exist too in the Qourd 
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Darh in the extreme NW of Syria (DUBERTRET, 1955b). See Judea 
limestone formation. 

At Jebel Aabd el Aaziz in N Syria, in the Ngarra erosion 
cirque 42 km W by S of Hassetche, a littoral facies of this age is 
exposed (DUBERTRET et al., 1933; R.W. FAIRBRIDGE and H. Bapoux, 
unpublished S.P.C. report 1938, and abstract, 1960). It has remai- 
ned without a local formation name. 

The section, about 50 m (164 ft) thick, consists of conglomer- 
ates and siliceous sandstones with a fauna of the type of the 
Turonian of Uchaux (France), viz: Cyclolites ellipticus Lmk., 
C. dumortieri d’Orb., Pectunculus subauriculatus Forb., Pecten 
alpinus d’Orb., Pygorhyncus floridus Coq., Eoradiolites sp. At the 
top of the sandstones Vaccinites aff. inaequicostatus Munster was 
found, which may be of either Upper Turonian or Lower Senonian 
age. The underlying formation is the Judea limestone, the contact 
being unconformable. The overlying strata are conglomerates 
and breccias with Rudists, alternating with sandstones, dolomites | 
and marls, considered of Campanian-Maestrichtian age (DUBER- | 
TRET et al., 1933; DUBERTRET, 1955, p. 46). The contact is discordant. | 

FAIRBRIDGE and Bapoux (1938), found that the Turonian beds | 
are extremely variable in facies, range in thickness from 33 to | 
172 m (108 to 554 ft), and include conglomerates, grey shaley 
marls, sandy limestones and marls, grey dolomites, and sandstones, | 
unfossiliferous and sometimes red, in different outcrops. From the 
arcuate pattern of the isopachs the authors considered that deposi- 
tion had taken place around a rapidly eroding island or a south- 
wards projecting promontory. 


TYRON VOLGANIGS..... ER EE Eocene 
“lower ” to “ middle ” Eocene | 

Author : J. McGinty, unpublished S.P.C. report, 1947. | 

Synonymy : Nil. 

Type section : Meidannki, in NW Syria, about 56 km N.NW 
of Aleppo. In the Tyron valley along the line of the section 
from Meidannki bridge towards Naz Oucharheu. Approx. lat. | 
40¢ 7300” N, long. 406 9700” E; in degrees 36°38’ 52” N, 36952/18" E: | 
Levant grid 2583 E, 5214 N. 


Thickness : 150 m (492 ft). 


Lithology : An alternating sequence of pyroclastic rocks, ashes | 
and tuffs; marls and chalky limestones with some flint nodules, 
carrying Nummulites; and somewhat decomposed basaltic lava! 
beds. At the base there is a bed of phosphatic detrital limestone | 
rich in glauconite. 


Fossils : Nummulites sp., Globorotalia spp., etc. 


Age : Considered "lower" Eocene possibly extending up to 
low “ middle ” Eocene. 
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Underlying : The Aaliji formation; contact disconformable. 


Overlying : The Jaddala formation; contact apparently con- 
formable as the beds continue upwards without visible strati- 
graphic break. 


Remarks : Because of its occurrence in one area only, so far 
as known, these beds were considered by S.P.C. geologists a lentil 
at the base of the Jaddala formation. The interbedded limestones 
bear a strong resemblance to the Sinjar limestone occurring below 
the Jaddala in the nearby Baflioun No. 1 borehole. Also the dis- 
‘As at the base separates the lentil off from the Aaliji 
maris. : 

Geophysical surveys have revealed many anomalies appar- 
ently indicating faults filled with heavy matter almost certainly 
basalt (See DuBERTRET, 1955 ,p. 73: and Igneous Rocks). Some 
of these would appear to be of * lower " Eocene age (? or earlier) 
since they do not penetrate the “ middle " Eocene chalks. 

L. DuBERTRET (1955, p. 58), however, describes the volcanics 
of this area as a “ nappe basaltique... interstratifiée " which never- 
theless traverses the limestone bed from below to above by a 
rubefied passage. He would thus appear to consider a much 
younger age for the volcanics. 


BUOULIDBASEILELIABL i sacre EEUCER dutem kx ne ids Pliocene 
See: BAKHTIARI GROUP. 


“UPPER ” EOCENE GLOBIGERINAL MARL 
“ Upper ” Eocene 

Author : S.P.C. geologists, unpublished reports, 1940. 

Synonymy : The now superseded “ Chilou formation ” in its 
lowermost part, of S.P.C. reports, 1940-1941 and 1946-1951. 

Type section : Jebissa No. 3 borehole of S.P.C., about 43 km S 
by E of Hassetche Approx .lat. 40% 1245” N, long. 459 4072” E; in 
degrees 36° 36’ 29" N, 40° 52’ 03" E; Levant grid 6166 E 4670 N. 

Thickness : 35 m (115 ft). 

Lithology : Marly limestone with a fauna of small Foramini- 
fera. 

Fossils: Cibicides cushmani, C. mexicanus, C. perlucidus, 
C. tuxpamensis, Globorotalia centralis, G. cocoaemsis, G. sp, 
Globigerina eocaena, G. orbiformis, Planulina cocaensis, Bolivina 
byramensis, B. jacksonensis, Pullenia quinqueloba, Anomalina 
alazanensis, A. granosa, Cassidulina subglobosa, Vulvulina penna- 
tula, Eponides wmbonatus, E. cf. cancellatus with Rotalia becarii 
var, Robulus clericii and Hantkenina dumblei in the uppermost 
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part, and with Nuttalides sp., and Globorotalia wilcoxensis appear- 
ing in the lower part (All det. R.C. van BELLEN, unpublished, | 
1950). | 


Age : Thought to be ? “ middle ” to “ upper ” Eocene. 


Underlying : The Jaddala formation. The contact is possibly 
conformable, or possibly with a very slight hiatus since there is 
no Dâbba glauconite lenticle here, and the Jaddala microfauna 
shows some differences from the above. 


Overlying : The “lower” Miocene globigerinal Serikagni 
formation. The contact must be an unconformity involving a con- 
siderable non-depositional or/and erosional hiatus, but it was not 
noticeable in the well, being determinable only by microfauna. 


Other localities: The Jebissa No. 1 borehole showed about 
18 m (60 ft) of these beds overlying the Dabba glauconite lentil 
of “upper ” Eocene age. The Rhouna borehole penetrated some 
52 m (170 ft) of similar beds overlying the Jaddala formation 
without any Dabba glauconite. The Derro borehole drilled some 
15 m (50 ft) of the formation, here overlying the Dabba glauconite 
lenticle. 


Remarks : The possible separation of these beds as a distinct | 
formation, so far un-named, depends upon the importance attached | 
to the Dâbba glauconite lenticle as a diastem, and to the signifi- | 
cance of the microfaunal break between the Dâbba/Jaddala and 
the overliyng strata. The beds could be construed as a continuation 
of the Jaddala above the Dâbba diastem. But before 1955, when the 
main part of the so-called “ Chilou formation" — originally consi- | 
dered to be of “ uper " Eocene-Oligocene age — was discovered to | 
be of “ lower " Miocene age (equivalent to the Serikagni formation | 
of NW Iraq (see L.S.I., Iraq) the Dàbba glauconite lenticle and the | 
microfaunal break, together with some change of microfacies, were | 
considered sufficient to justify excluding these beds from the Jad- | 
dala and including them in the “ Chilou ". Now, considered as a | 
separate formation, they would seem to be a globigerinal marl | 

| 
| 
| 
| 


i 
| 
: 


equivalent of the nearer shore Dahek limestone formation (— 
“ Craie à Spatangidés "). 


UPPER FARS FORMATION ...................... Miocene 
(“upper ” Miocene) | 
Author: H.G. Busk and H.T. Mayo, 1918. | 


Synonymy : “ Fars series”; G.E. PrLertM, 1908 (part). “ Red 
clay and sandstone series "; “Kurd series” (part); * Phase a”; 
E.H. Pascor, 1922. “ Upper Fars... Karatchok Dagh "; L. Duser- | 
TRET, 1934. “Upper Fars... Haute Djezireh "; “ Alternances de | 
grès rouges et de grès argileux gris... "; DUBERTRET, 1935. “ Mam- 
miféres pontiens au Karatchok Dagh "; G. Astre, 1936. “ ... grès 
et marnes pontiens ”; DUBERTRET, 1937. “Upper Fars”; S.P.C. 


| 
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geologists, unpublished reports, 1936-1941 and 1946-1951. “ Upper 
Fars ”; DUBERTRET, Carte géologique de la Syrie et du Liban au 
millioniéme, 1945. “ (Upper Fars) ”; F.R.S. HENSON, 1951. “ Upper 
Fars”; D.J. Burpon, S. Mazrouw and C. SAFADI, 1955. “ Upper 
Fars at Qaratchok "; E.J. DaN, unpublished reports, 1956-1958. 


Type section : See L.S.I., Iraq, p. 298. 


Reference section in Syria : On the N flank of the Qaratchok 
Darh structure, about 32 km N.NE by N of Tell Kotchek railway 
station. Approx. lat. 419 1800" N, long. 466 9120" E; in degrees 
37° 03’ 45" N, 42° 13’ 30" E; Levant grid 7335 E 5780 N. 


Thickness : approximately 425 m (1394 ft). 


Lithology : An alternation of beds 3 to 10 m (10-33 ft) thick 
of sandstone, reddish brown to grey, rather fine-grade, sometimes 
current-bedded, sometimes platey; with siltstone or clay, reddish- 
brown and rarely blue-grey; occasional veins and crystals of 
selenite : grits towards the top. 


Fossils: Hipparion teeth at Qaratchok Darh. 
Age : “ upper * Miocene. 


Underlying : The Lower Fars; contact conformable, grada- 
tional. 


Overlying : The Bakhiari group; contact unconfortable. 


Other localities : The Upper Fars exists all over the northern 
two thirds of Syria N of the Euphrates, though in large areas 
it is covered by sands, silts and gravels of fresh water deposition 
probably of Pliocene age, by basalt flows, and alluvium or loess. 
The area shown as “ Upper Fars" plus “ Miocène et Pliocéne 
d'eau douce " (N of the Euphrates) by DusERTRET on his 1945 
map, may be considered as occupied by Upper Fars. In addition 
a thin tongue of Upper Fars runs SW from Deir ez Zor to the 
SE of Jebel Bichri for 30 km. Furthermore a part, certainly 
reaching to the W of Qamichliye, of the area N and NE of 
Hassetche covered by Quaternary (DUBERTRET, op. cit.) is under- 
lain by the formation, there being over 50 m (164 ft) near Qamich- 
liye and probably about 200 m (656 ft) at Bouab. In the Cheddadi- 
Tell Sfoug region the thickness may reach 150 m (492 ft) or more 
in synclines. 


Remarks : The formation is the earliest product in this region 
of the erosion of the rising Zagros mountains and Taurus. The 
uppermost beds are grits carrying Hipparion (G. AsrRE, 1936), and 
are overlain above an unconformity by the Bakhtiari group. 
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VINDOBONIEN .................... Miocene : (“ middle ”) 
Age ascribed by DuserTrer et al., 1933, to a Miocene lime- 
stone on Jebel Aabd el Aaziz. 
See: JERIBE LIMESTONE FORMATION. 


Also applied by DuBErRTRET, 1955, to Miocene limestones in 
the Aafrine valley of NW Syria and the region of Aleppo. 


See: TERBOL LIMESTONE FORMATION and KOURT FARMUZ 
VOLCANICS. 


WEREENIAN tho famed ieee, ee sees Triassic (Werfenian) 


Age ascribed to the uppermost part of the Doubayat group 
in Dolaa by J.P. Jaccarp, and in Abba by P.B. TAYLOR, in un- 
published reports, 1949. 


See: DOUBAYAT GROUP. 


Y 


“YANNTA FACIES” ....... Cretaceous (Lower Cretaceous) 


Term introduced to describe the un-named ‘ Aptian-Albian ? 
frankly marine limestones and marls, and to differentiate them 
from the more evaporitic Aassafir formation. 

No type locality or name has been selected in Interior Syria 
because the most characteristic development is outside that coun- 
try (in the Anti-Lebanon). 


See : CRETACEOUS and APTIAN-ALBIAN. 


TPHESIEN. 120010 IRON TES DEN IM AOSI Eocene : (“ lower ”) 


Age ascribed by L. DUBERTRET, 1959, to the uppermost beds 
drilled through in the Jebel Tenf borehole. 


See : PALMYRA MARL GROUP and EOCENE. 
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STRATIGRAPHICAL INDEX 


Ordovician : Abba group (part); Abba group (Ordovician-Silur- 
ian) (part) ; Llandeilo (part) ; 


Llandeilo: Abba group (part); 
? Silurian : Abba group (part); 
? Devonian: ? Devonian (at Doubayat) ; 


Carboniferous : Amanus group (part), Amanus shale (part), Ama- 
nus shale group (part) (all absolete, replaced by Doubayat 
group) ; Doubayat (group) ; Mississipian ; Pennsylvanian ; 
Tournaisian... Tournaisien. 

Permian: Amanus group (part), Amanus shale (part), Amanus 
shale group (part) (all obsolete, replaced by Doubayat 
group) ; Doubayat group (part) ; 


Triassic : Amanus group (part) (obsolete, replaced by Doubayat 
| group) ; Anisian; Dolaa group (part) ; Ladinian ; Mulussa 
formation (part), Mulussa group (part), Mulussa limestone 
(part), (all obsolete, replaced by Dolaa group); Muschelkalk; 
Werfenian ; 


Lower Triassic : Doubayat group (part) ; Werfenian ; 
Werfenian : Doubayat group -(part)-. 

Midde Triassic : Anisian ; Dolaa group (part) ; Ladinian ; 
Anisian : Dolaa group (part) ; 

Ladinian : Dolaa group (part) ; 

Upper Triassic : Dolaa group (part) ; 


Jurassic : Cherrifé shale formation (part) ; Dolaa group (part) ; 
Ghouna : Lower Ghouna beds (obs.) : “ Massive limestone ” 
(part); Mejdel Chems shale member (obs.) ; Mulussa forma- 
tion, group, limestone (part), (all obsolete, replaced by Dolaa 
group) ; 

Lower and Middle Jurassic : Dolaa group (part) ; 


Upper Jurassic : Cherrifé shale formation (part) ; “ Massive li- 
mestone ” (part); Mejdel Chems shale member (obs.); 


Cretaceous: Aassafir formation; Aassafir lateral group (obs.); 
Allatcha (obs.) ; Aptian - Albian (in Yannta facies) ; 

Basalts (part) ; Campanian; Campanien... Cenomanian ; 
Turonian ; Cherrifé shale formation (part) ; Coniacian : Conti- 
tental Intercalary : Craie de Palmyre (part) ; Crétacé moyen- 
Cénomanien - Turonien ; Crétacé supérieur; Danian ; Derro 
red beds member of the Soukhne formation; 
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Emschérian; Emschérien; Erek marls member of the 
Soukhne formation; Germav formation (part); Ghouna: 
Upper Ghouna beds (obs.); Green rocks; Grès de base; Grès 
de Nubie (obs.); Hayane gypsum (obs.); Igneous rocks (part); 

Judea limestone formation ; Kermav formation (obs. 
spelling) (part); Kurnub formation (obs.); Maaloula forma- 
tion (obs.); Maestrichtian; Maestrichtien; “Massive Lime- 
stone ” (part); Middle Cretaceous (Cenomanian - Turonian) ; 

Neocomian; Néocomien; Nubian sandstone (obs.) (part); 
Oucharheu formation; Palmyra marl group (part); Rekke 
limestone (obs.); Rmah chert member of the Soukne forma- 
tion; Roches vertes; Rutbah sandstone formation (obs.); | 

Satih group (obs); Satih member (obs.); Senonian; Séno- | 
nien - Shiranish formation; Soukhne formation; 

Tantour glauconite lentil; Turonian; 

Upper Ghouna beds (obs.) ; Yannta facies; 


Lower Cretaceous: Aassafir formation; Aassafir lateral group 
(obs.) ; Aptian-Albian (in Yannta facies) ; Basalts (part); 
Cherrifé shale formation (part); Continental Intercalary; 
Ghouna: Upper Ghouna beds (obs.); 

Grès de base; Grès de Nubie (obs.); Hayane gypsum (obs.) ; 
Kurnub formation (obs.) ; | 

* Massive limestone " (part); Neocomian; Néocomien; Nu- | 
bian sandstone (obs.) (part); Rutbah sandstone formation | 
(obs.); Satih group (obs.); Satih member (obs.); Upper Ghou- 
na beds (obs.); Yannta facies; 


Middle Cretaceous :  Allatcha (obs.); Cenomanian; Turonian; | 
Crétacé moyen; 
Judea limestone formation; “ Massive Limestone ” (part); 
Middle Cretaceous (Cenomanian - Turonian); Turonian; 


Upper Cretaceous: Campanian; Campanien; Coniacian; Craie | 
de Palmyre (part); Crétacé supérieur; Danian: Derro red | 
beds member of the Soukhne formation; 

Emscherian; Emschérien; Erek marls member of the | 
Soukhne formation; Germav formation (part); Green rocks; | 
Kermav formation (obs. spelling) (part); | 

Maaloula formation (obs.).. Maestrichtian; Maestrichtien; | 
« Massive limestone » (part); Oucharheu formation; Palmyra | 
marl group (part); Rekke limestone (obs); Rmah chert | 
member of the Soukhne formation; Roches vertes; 

Senonian; Sénonien; Shiranish formation; Soukhne forma- 
tion; Soukhne formation - Derro red beds member; Soukhne || 
formation - Erek marls member; Soukhne formation - Rmah || 
chert member; Soukhne formation - Tantour glauconite lentil; | 
Tantour glauconite lentil of the Soukhne formation; 


Tertiary : Aafrine marl (obs.); Aaliji formation; Abiad limestone | 
formation; Anah limestone formation; Arak flint member of 
the Jaddala formation; 
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Bakhtiari group; Basalts (part); Bichri sand formation; 
Boussite formation; Burdigalien (Burdigalian) ; 

Chaaffa limestone tongue (obs.); Chilou marl (obs.); Chilou 
tippaten (obs.); Craie de Palmyre (part); Craie à Spatan- 
gidés; í 

Dabba glauconite lentils; Dahek limestone formation; 
Dhiban (Dibbane) anhydrite formation; Djeribe (obs. spel- 
ling); Eulepidina elephantina (Niveau à..); Euphrates lime- 
stone formation; 

Fars formations; Gamrouk marl (obs); Gerçus formation; 
Germav formation (part); Goumrouk marls (obs.); Helvétien; 
Igneous rocks (parts); 

Jaddala formation, including Arak flint member; Janoudiye 
formation, including Qourt Qoulaq lentils; Jeribe limestone 
formation; Kafer Muz (obs. spelling); Kermav (obs. spelling); 
Kourt Farmuz volcanics; Lacustre Pontien; Lower Fars for- 
mation; Lutetian; Lutétien; 

Mannqoura formation; Meidannki limestone (obs.); Midyat 
limestone formation; Miocéne et Pliocéne d'eau douce; Niveau 
à Eulepidina elephantina: Niveau à Nephrolepidina tournou- 
eri: Niveau à Schizaster parkinsoni; Nummulitic; Nummuli- 
tique; 

Oligocene; Pakhna formation (obs.); 

Palaeocene; Palmyra marl group (part); Parsa limestone 
formation; Pliocene; Qourt Qoulaq lentils of the Janoudiye 
formation; Rahoum (Rhoüm) formation (obs.) ; 

Schizaster parkinsoni .. niveau à ..; Serikagni formation; 
Sinjar limestone formation; 

Terbol limestone formation including Kourt Farmuz volc- 
anics; Thar formation (obs.); Tyron volcanics; Un-named 
limestones of probable “ middle " Eocene age au Sirrine and 
on Jebel Aabd el Aaziz; Upper Bakhtiari; ‘ “ upper " Eocene 
globigerinal marls'; Upper Fars formation; 

Vindobonien; Yprésien; 


Palaeocene : Aafrine marl (obs.) (part); Aaliji formation (part); 
Gamrouk marl (obs.); Germav formation (part); Goumrouk 
marl (obs.) (part); Kermav formation (obs. spelling) (part); 

Palaeocene; Palmyra marl group (part); Sinjar limestone 
formation (part); 


Eocene : Aafrine marl (obs.) (part); Aaliji formation (part); Arak 
flint member of the Jaddala formation; Basalts (part); Craie à 
Spatangidés (part); Craie de Palmyre (part); Dahek limes- 
tone formation (part); Dâbba glauconite lentils; 

Gamrouk marl (obs) (part); Gerçus formation; Germav 
formation (part); Goumrouk marls (obs. (part); Jaddala 
formation, including the Arak flint member; Kermav forma- 
tion (obs. spelling) (part); Lutetian; Lutétien; Midyat lime- 
stone formation; Nummulitic (part); Nummulitique (part); 
Palmyra marl group (part); Sinjar limestone formation (part); 
Tyron volcanic. 
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Un-named limestones of probable “ middle ” Eocene age at 
Sirrine and on Jebel Aabd el Aaziz; ‘“ upper” Eocene 
globigerinal marl’ ; Yprésien; 

“Lower” Eocene: Aafrine marl (obs.) (part); Aaliji formation 
(part); Arak flint member of the Jaddala formation (part); 
Basalts (part); Craie de Palmyre (part); 

Gamrouk marl (obs.) (part) ; Gerçus formation (part); 
Germav formation (part); Goumrouk marls (obs.) (part); 
Jaddala formation (part); Kermav formation (obs. spelling) 
(part); 

Nummulitic (part); Nummulitique (part); Palmyra marl 
group (part); 

Sinjar limestone formation (part); Tyron volcanics; Ypre- 
sien; 


“ Middle ” Eocene: Arak flint member of the Jaddala formation © 


(part); Craie de Palmyre (part); Dabba glauconite lentils 
(part); Jaddala formation (part); Lutetian: Lutétien; 

Midyat limestone formation; Nummulitic (part); Nummu- 
litique (part); Palmyra marl group (part); Un-named lime- 
stones of probable “ middle " Eocene age at Sirrine and on 
Jebel Aabd el Aaziz; 


“Upper ” Eocene: Craie à Spatangidés (part); Dahek limestone 
formation (part); Dâbba glauconite lentils (part); Jaddala 
formation (part); Palmyra marl group (part); ‘ “ upper” 
Eocene globigerinal marl’; 


Oligocene : Abiad limestone formation; Anah limestone formation : 
(part); Bichri sand formation (part); Burdigalien (Burdiga- | 
lian); Chaaffa limestone tongue (obs.); Craie à Spatangidés : 
(part); Dahek limestone formation (part); Eulepidina ele- | 


phantina; niveau à ....; 

Meidannki limestone (obs.); Niveau à Eulepidina elephan- 
tina; Niveau à Nephrolepidina tournoueri; Niveau à Schizas- 
ter parkinsoni; 

Oligocene; Rahoum (Rhoüm) formation (obs.) (part); Thar 
formation (obs.). 


“ Lower ” Oligocene : Abiad limestone formation (part); Bichri | 


sand formation (part) ; Craie à Spatangidés (part) ; Dahek 
limestone formation (part); Thar formation (obs) (part). 


* Middle" Oligocene: Abiad limestone formation (part); Bichri 
sand formation (part); Meidannki limestone (obs.); Thar 
formation (obs.) (part); 


“Upper ” Oligocene: Anah limestone formation (part); Bichri 
sand formation (part); Burdigalien (Burdigalian); Chaaffa 
limestone tongue (obs.); Eulepidina elephantina (Niveau à...); 

Meidannki limestone (obs); Nephrolepidina tournoueri, 
niveau à..; Niveau à Eulepidina elephantina; Niveau à 
Nephrolepidina towrnoueri; Niveau à Schizaster parkinsoni; 
Rahoum (Rhoüm) formation (obs.) (part); 
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Miocene : Anah limestone formation (part): Bab ech Chilou marls 
(obs.); Basalts (part); Bichri sand formation (part): Boussite 
formation (part); Burdigalien (Burdigalian) ; 


Chilou marl (obs.) (part); Chilou formation (obs.) (part); 
Dhiban (Dibbane) anhydrite formation; Djeribe (obs. spelling) ; 
Euphrates limestone formation; Fars formations; Helvétien; 

Janoudiye formation, including Qourt Qoulaq lentils; Jeribe 
limestone formation; Kafer Muz (obs. spelling); Kourt Far- 
muz volcanics of the Terbol limestone formation; 

Lacustre Pontien (part); Lower Fars formation; 

Mannqoura formation (part); Miocéne et Pliocéne d'eau 
douce (part); Pakhna formation (obs.): Pakhna formation 
(obs); Qourt Qoulaq lentils of the Janoudiye formation; 
Rahoum (Rhoüm) formation (obs) (part); Serikagni forma- 
tion; Terbol limestone formation, including Kourt Farmuz 
volcanics; Upper Fars formation (obs.); 

Vindobonien; Upper Fars formation. 


* Lower ” Miocene: Anah limestone formation (part); Bab ech 
Chilou marls (obs.) (part); Basalts (part); Bichri sand forma- 
tion (part); Boussite formation (part); Burdigalien (Burdiga- 
lian); Chilou marls (obs. (part); Chilou formation (obs.) 
(part) ; 

Dhiban (Dibbane) anhydrite formation; Djeribe (obs. 
spelling); Euphrates limestone formation; Janoudiye forma- 
tion, including Qourt Qoulaq lentils; Jeribe limestone forma- 
tion; Pakhna formation (obs.); Parsa limestone formation; 
Qourt Qoulaq lentils of the Janoudiye formation; Rahoum 
(Rhoûm) formation (obs.) (part); Serikagni formation; 

“ Middle ” Miocene : Basalts (part); Bichri sand formation (part) ; 
Boussite formation (part); Helvétien; Jeribe limestone forma- 
tion (part); Kafer Muz (obs. spelling); Kourt Farmuz vol- 
canics of the Terbol limestone formation; 

Lower Fars formation; Rahoum (Rhoûm) formation (part) 
(obs.); Terbol limestone formation, including Kourt Farmuz 
volcanics; 

Vindobonien. 

* Upper ” Miocene : Lacustre Pontien (part); Mannqoura forma- 
mation (part); Miocène et Pliocène d’eau douce (part); Upper 
Fars formation. 

Pliocene: Bakhtiari group; Basalts (part); Lacustre Pontien 
(part); Lower Bakhtiari; Mannqoura formation (part); Mio- 
cène et Pliocéne d’eau douce (part); Pliocene; Upper Bakh- 
tiari. 

Quaternary. 
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[P]. II. — Outline map of Syria, showing palaeostratigraphic 
boundaries. 


Pl III-IV. — Age relationships of named rock units in Interior 
Syria. 


PL V. — Isopachyte maps of Upper Cretaceous, and Palaeo- 
cene and Eocene, in Interior Syria. 
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E.J. DANIEL 


INTERNATIONAL LEXICON OF STRATIGRAPHY 
FOR JORDAN 


By 
E. J. DANIEL 


Historical foreword. 


From early times explorers have visited the Dead Sea and 
adjoining territories, but the first clear geological account was 
given by L. Larter (1869). Since then a great many geologists 
have passed that way and have added their contributions. An 
approximate outline of the stratigraphy can be found already in 
M. BLANCKENHORN’s work of 1914. 


But connected and detailed studies on a wide scale were not 
undertaken till after the first World War when the country had 
been placed under British Mandate. These surveys were carried 
out by G.S. BLAKE, Geological Adviser to the Government of 
Palestine from 1922 to 1938, and by geologists of various oil 
companies. In 1922 B. K. N. WYLLIE, K. A. CAMPBELL and G.M. 
Less of the then Anglo-Persian Oil Company Ltd. (A.P.O.C.), 
made detailed studies on both sides of the Dead Sea. From 1933 
to 1940 surveys varying from reconnaissance to detailed surface 
mapping, were carried out by F.E. WELLINGS, L. DAMESIN and 
E. J. DANIEL for Petroleum Development (Transjordan) Ltd. (P.D. 
T.J.). In 1939 G. S. Brake assembled the data collected by these 
geologists with his own and earlier contributions, and published 
the first clear and complete account (albeit provisional) of the 
geology of « Transjordan », together with the first geological map 
(scale 1/1,000,000) . 

After the 1939-1945 war P.D.T.J. began a comprehensive study 
of « Transjordan », over which it had obtained a concession to 
search for and exploit petroleum. Stratigraphic research in consi- 
derable detail was accompanied by detailed mapping of visible 
anticlines, and by widespread geophysical (gravity) survey. The 
geological work was carried out under the direction of N.E. BAKER 
and F.E. WrerLLiNGs by C. ANDRÉ, L. Damesin, G.S. MEDAISKO, 
D.M. Morton, S.N. Nasr and R. WETZEL. Geophysical surveys 
were directed by F. A. Grssow. F. R.S. Henson, R. G. S. Hupson, 
P. M. V. Raganir and A. H. Smour gave palaeontological assistance. 
The surveys continued till 1949 when the Concession was surren- 
dered. 


A. M. QuENNELL, Geologist of the Government of « Transjor- 
dan » from 1946 to 1948, prepared a new geological map by apply- 
ing the stratigraphic data accumulated by P.D.T.J. and earlier 
workers, to aerial photographic cover supplied by the Royal Air 
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Force. This map on a scale of 1/500,000, accompanied by a brief 
notice, was published in 1951. 

He has since (1956) produced a new map in three sheets on 
the 1/250,000 scale, which has been issued together with a Hand- 
book of the Geology of Jordan by D. J. Burpon (1959). QUENNELL 
further published studies of the Rift faulting tectonics in 1956 and 
1958. 

Since 1955 Pauley Oil Company and Phillips Petroleum Cor- 
poration have carried out geological and geophysical surveys, and 
drilled several boreholes in East and West Jordan, but have not 
published anything on this work up to the present. Geologists of 
the Food and Agriculture Organisation (F.A.O.) of the United 
Nations have done much work on water supply and soils, but no 
publication has yet been made. 

In 1958, R. WETZEL and D.M. Morton published the results 
of the stratigraphic research surveys carried out by P.D.T.J. some 
years earlier. This work with the included text diagrams and 
maps is the most up-to-date and detailed account of the strati- 
graphy of East Jordan at present available. The definitions which 
follow are based mainly upon this work. 

In 1961, the German Geological Mission of the Bundesanstalt 
für Bodenforschung (Federal Institute for Geology in Germany) 
started its work in Jordan. Results of the systematical stratigraphic 


investigations carried out, have not yet been published. In a : 
supplementary chapter to this Lexicon of Stratigraphy, a new | 


litho-stratigraphic and a time-stratigraphic subdivision of the 


sandstone series in South Jordan (« Nubian Sandstones») is | 


suggested by F. BENDER. 

The compiler of the Jordan fascicule presented hereafter is 
indebted to the Management and Chief Geologist of Petroleum 
Development (Transjordan) Ltd. for permission to publish the 


work, and to F. R.S. Henson and R.C. van BELLEN for valuable ! 


assistance. 


Explanatory Notes. 


Geological exploration of Transjordan and Palestine was 


always closely linked in earlier times, and many formations first | 
studied and defined in Palestine have been traced across into | 
« Transjordan ». Hence it was logical to carry across also the | 
names given in Palestine : considerable reference to the sediments | 
of Palestine, citation of Palestine literature, and unpublished re- | 
ports of Petroleum Development (Palestine) Ltd. (P.D.P.), will | 


be found in the following pages. 


WETZEL and Morton in their 1958 publication, named and | 
defined lithostratigraphic unities as «series», «groups», and | 


L * L . . | 
«formations », in conformity with the recommendations of the 


Amer. Assoc. Petr. Geol. (1). 


(D G.H. Asmer & ors. (1939), Bull. Am. Ass. Petr. Geol, 23, n° 7, 
pp.1068-1098 
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The name « Jordan » is used when the whole of the Kingdom 
of Jordan is intended. « East Jordan » is used for that part of the 
country east of the Rift Valley; « West Jordan» for that part 
west of it. The term « Rift Valley» is used in a descriptive or 
topographic sense for the entire longitudinal depression from Lake 
Tiberias to the Gulf of Aqaba: it does not have any tectonic 
implication unless specifically so stated. The name « East Jordan 
highlands » is applied to the strip of elevated country between the 
Rift Valley and the Hejaz railway passing through Amman, Qa- 
trane and Ma’an. « East Jordan plateau» refers to the rest of 
East Jordan east of the railway. Other names used will be found 
on the maps. > 


Proper names are generally spelt as on the 1/250,000 map of 
the Survey of Palestine, south sheet 1943, north sheet 1947. 


For arrangement in alphabetical order the arabic definite 
article (el, et, edh, en, az) and the arabic nouns of topography 
(wadi = valley; jebel = mountain or hilly land; nahr = river; 
'ain = spring; khirbet = ruined village or habitation) have been 
placed in parentheses after the place name which is the only name 
taken in account. 


The Bibliography is not complete, but it is believed that all 
the most important works are listed. Where references to authors 
are made in the text but such authors are not listed in the Biblio- 
graphy, it is to be understood that their works are unpublished 
Company Reports. 


L.S.I. refers to the Lexique Stratigraphique International. 


Brief Outline of the Stratigraphy of Jordan. 


The sediments in Jordan, so far as known, fall into four main 
divisions, viz : 
(i) the older sediments, essentially arenaceous, and predo- 
minantly of fluviatile or deltaic facies; 

(ii) the sediments of intermediate age, essentially calcareous 
and of marine origin; 

(iii) the chalky sediments; 

(iv) the younger sediments, consisting of relatively coarse 
clastics alternating with playa-type deposits in the 
south, and with limnic deposits in the north, occurring 
only in inland depressions. 


The Palaeo-geographical condition of Jordan at the end of the 
pre-Cambrian was a peneplain. From early Cambrian times on it 
has been on the flank of a landmass from which it has received 
detritus, mainly sand. From the beginning of the Mesozoic it 
appears to have been a tilted shelf rising up gently to exposed land 
in the S and E, and declining gently into sea to W, NW and N, 
though with much more rapid subsidence west of a hinge line 
striking S.SW-N.NE somewhat to the E of Auja, Hebron, Ra- 
mallah and Tiberias. The sea sometimes encroached to cover the 
entire country shallowly except in the extreme S and E: at other 
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times it receded, leaving most of it subject to erosion. In conse- 
quence the bodies of sediment are wedge-shaped, the old arena- 
ceous deposits being thickest in the S (? and E), and thinning to 
the W and N, where they are replaced by strata becoming more 
and more marine at earlier and earlier ages down certainly to 
Lower Triassic : and conversely with the marine sediments. 


Tectonic movements, from Cambrian to Middle Cretaceous, 
were at times considerable and provoked some igneous activity, 
with development of wide gentle basins and swells. From Middle 
Cretaceous time on, the marine character of the sediments permits 
a more precise understanding of the tectonics. From this time fold- 
ing movements seem to have developed concurrently with the 
growth of basins and swells, though always gentle. Consequently 
localised changes in stratigraphy occur. This is particularly so 
after the Turonian, at the end of which stage the swells or folds 
appear to have become effective barriers to free circulation of the 
sea waters. In late Eocene times there was a general uplift accom- 
panied by some folding: this brought about an almost complete 
withdrawal of the sea. 


Thereafter the country remained exposed to erosion. But the 
continuance (though with pauses) of the same sort of tectonic de- 
velopment as before, resulted in thick accumulations of terrestrial 
sediments in some inland basins; in which also occur occasional 
thin marine sediments due to brief renewed ingressions of the 
sea into the sunken gulfs. 


In the Miocene, the subsidence of basins in opposition to strong | 


uplift of swell areas, became more pronounced, and was accom- 
panied by some volcanic activity. In the Pliocene and in the early 
Pleistocene these phenomena were intensified and gave the Rift 
Valley its present form. 


The oldest rocks known in Jordan are the metamorphosed | 


sediments — garnetiferous schists, biotite schists, gneisses, quart- 
zites, etc — of which only small relics remain. The great sequence 
of sediments of which they were part, was intruded successively 


by grey granites, pink granites, porphyries and other dyke rocks. | 
The whole complex suffered erosion until only small isolated | 
patches of the old sediments, now highly metamorphosed, were | 


left. Upon the bared surface of this « Aqaba granite complex » 
the « Saramuj conglomerate formation » was laid down, possibly 
as a basal unit of a more extensive sedimentary succession. This 
new stratified sequence suffered moderate folding and then heavy 
fracturing, the fractures being injected with dolerite, and still later 
ones with porphyry. Thereafter a new erosion cycle removed 
almost all of it, and carved a widespread peneplanation surface 
over the granite and the dolerite dykes: this is supposed to have 
occurred towards the end of the pre-Cambrian. 


Arenaceous deposits, now subdivided, but formerly grouped 
under the name of « Nubian sandstone » (auct.), were laid down 
upon the peneplane; ranging in age from ? Lower Cambrian to 
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Middle Cretaceous, and in thickness from 800 to 1000 m. The 
basal beds sometimes overlie granite, sometimes the Saramuj 
conglomerate. The lower part of this assemblage — the « Petra- 
sandstone series » (Cambrian - ? Triassic) — consists mainly of 
fine to medium grade sand with minor amounts of shale, and with 
swathes of smoothly-rounded « pigeon egg» pebbles of quartz, 
decreasing as the beds become younger. Cobbles or pebbles of 
crystalline basement rocks have been noted in only one bed of 
the basal unit (« Quweira sandstone formation ») (1) and then 
only at one locality : such elements do not reappear in later sedi- 
ments until the Pleistocene. 


Approximately at the end of the Lower Cambrian, fluviatile 
sedimentation of the Quweira sandstone was superseded by 
shallow marine deposition, the « Burj limestone formation », 
which is found in several places along the eastern Rift fault from 
somewhat S of the Dead Sea, N to the Wadi Zarqa Ma’in, and also 
at Wadi Munei'ya in the extreme S of the Negev, S Palestine. 


The succeeding strata — the « Qunaya sandstone and shale 
formation » — which are sandstones and shales with occasional 
pebble horizons, contain Cruziana d'Orb., Protichnites, and other 
marine fossils, probably of Ordovician age. 


The remaining formations of the Petra sandstone series — the 
« Ram sandstone formation » and the « Um Sahm sandstone for- 
mation » — have not yielded any fossils and so could be of any 
age from Silurian to Palaeomesozoic. It seems possible, but is not 
established, that considerable non-depositional or/and erosional 
gaps may be concealed in the sequence (2). 


A marine transgression coming from the W.NW in the Lower 
Triassic (Werfenian), laid down the marine sandstones and sandy 
shales of the « Humrat Ma'in deltaic formation »: these were 
followed by the sandy limestones of the « Hisban limestone for- 
mation », of Muschelkalk age, as the transgression developed. The 
sea failed to reach southernmost Palestine and (presumably) the 
eastern part of SE Jordan; the shoreline seems to have run from S 
of the Wadi Raman anticline in the Negev, S Palestine, to Feinan 
on the E Rift fault S of the Dead Sea; thence E of the mouth 
of the Wadi Zarqa Ma'in, from where it apparently curved away 
eastwards. There was some volcanic activity during the Triassic. 


In the upper Triassic a regression occurred, and gypsum and 
gypsiferous shales of the « Zarqa gypsum formation » were laid 
down, followed in the Lower Jurassic by the sandstones and 
shales of the « Subeihi plantbearing sandstone formation ». 


But in the Middle Jurassic the sea transgressed again, deposit- 
ing the highly fossiliferous limestones, marls and sandy shales of 
the « Huni formation » of (? Bajocian) - Bathonian - (? Callovian) 


(D Names current to some extent in Jordan. See Burpon, 1959. 
(2) See Supplementary Chapter on South Jordan, by F. BENDER. 
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age. The Jurassic shoreline appears to have been in general 
parallel to that of the Triassic, but lay ten or more kilometres N 
of it. 


The thickness of Triassic sediments is comparatively small in 
the outcrops (250-300 m), and is unknown farther to the W. 
Jurassic thicknesses are of the same order in East Jordan expo- 
sures, but increase rapidly to the W where Jebel Moghara and 
the Khabra well in N Sinai show respectively 2.000 m plus and 
1.430 m plus, and the Heletz well in the Palestine Coastal Plain 
more than 2 000 m. It seems probable that there is some 1 500 m 
below West Jordan at Ramallah, a similar amount being exposed 
in Mount Hermon and in Lebanon. 


The combined sediments of the two successive trangressions 
have been called the « Raman group ». 


During the Upper Jurassic there was a widespread epeiro- 
genic uplift, accompanied by faulting and with igneous activity in 
Lebanon and S Palestine : but no igneous activity has been proven 
in Jordan. The sea withdrew, and elevated regions were exposed 
to erosion. 


The persistent slow tectonic tilt elevating areas in the S and 
E, and depressing those in the N and W, was still active, however, 
and fluviatile sandy sediments again spread in the latter direction, 
where they interdigitate with marine sandy marls and limestones 
roughly along the site of the old Jurassic shoreline. Some sand 
was carried by marine currents almost to the N of Lebanon. Vul- 
canicity continued sporadically in the same regions as earlier, and 
there may have been slight activity in East Jordan also. This 
essentially sandy sedimentation — the « Hathira sandstone for- 
mation » — ranges in age from Upper Jurassic to the beginning 
of the Middle Cretaceous. The thickness varies from 70 m at Naqb 


Ashtar in the S to about 234 m at Wadi Zarqa Ma’in. In S Palestine | 


it has been reported at 400 m. Farther to the W it becomes more 
and more marine : there, equivalent beds may attain some 750 m. 


The sandy phase slowly gave way to a new marine trans- 
gression coming from the W and NW. The « Judea limestone for- 
mation » (Albian-Turonian), consisting of limestones alternating 
with thinner beds of greenish marl, commences in West Jordan 


(Wadi Faria) with 250 m of Albian deposits. These beds overlie | 


marine sandy limestones of the Aptian (1) which are classed with 
the Hathira sandstone formation. But contemporaneously with the 
deposition of Albian (Judea) limestone in West Jordan, small 


tongues of fossiliferous sandy limestone with Knemiceras sp. were | 
being laid down as far E as Ain Khuneizir, 5 km S of the Nahr az | 


Zarqa in East Jordan, these tongues being included in the Hathira 
sandstone formation. But marine transgression gained slowly upon 


(4) The sharply angular unconformity of Albian on Aptian west of | 


Ramallah may be due to local faulting or slump since it is not reported | 


elsewhere. 
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the land, finally reaching almost to the southern and eastern 
frontiers of the country in Middle to Upper Cenomanian times. 
The resulting sediments in East Jordan are mainly neritic lime- 
stones and marls, and there is much less dolomite than in West 
Jordan and Palestine : marls and sandy marls become predomi- 
nant near the limits of the transgression. Towards the end of the 
Cenomanian, the sea became shallower and some swells developed, 
the restriction of free circulation of the waters due to these causes 
being considered responsible for a rather gypseous phase in East 
Jordan. Some submarine vulcanicity at Um al Fahm in West 
Jordan (and also in the Mount Carmel region) occurred at this 
time. 

The Turonian strata are of shallower water facies. There are 
lagoonal limestones with occasional gypsum, but also lumachelles 
of Oysters and beds with large Turonian Ammonites, Rudists or 
Corals: considerable chert occurs in beds and nodules in the 
upper part. Sand and sandy marl increase towards the S and E. 


The isopachs of the Judea limestone formation are sensibly 
parallel to the shorelines of the Triassic and Jurassic, but thick- 
nesses increase rapidly to the W of a line coinciding with the E 
edge of the Rift Valley along the course of the River Jordan. But 
the isopachs of the Turonian separately indicate a shallow basin 
of accumulation underlying the Rift Valley and the East Jordan 
highlands, thus suggesting that a « Judean Arch» was already 
developing. Total thickness of the formation in East Jordan ranges 
from zero on the E frontier to 450 m along the E side of the Rift 
Valley. In West Jordan the maximum thickness known is some 
1100 m in the Wadi Faria region near Nablus, where 250 m of 
Albian age is included. The Turonian alone throughout Jordan 
ranges from zero to 200 m. 


Although no direct evidence of a break in sedimentation at 
the end of the Middle Cretaceous has been reported in Jordan, 
yet there is a sudden and generally very sharp change in the litho- 
facies. The neritic limestones of the Judea formation are replaced 
along an almost sharp contact by a succession of chalky lime- 
stones with great quantities of chert, often in thick regular beds, 
with phosphatic chalks, and bituminous limestones and marls. 


The tectonic movements of the Turonian brought about a 
changed sedimentary situation. There was no longer a more or 
less regular shelf sloping down to open sea in the W, and subsiding 
rapidly to accomodate large thicknesses of beds. Instead a barrier 
swell seems to have developed where the S half of the Palestine 
Coastal Plain now lies, and was continued in some form to the 
N.NE through Samaria and Tiberias. To the E of this barrier lay a 
number of wide gentle basins and swells, elongated S-N or S.SW- 
N.NE, though there was also probably some tendency to W-E 
swells and depressions. The sediments laid down in these barred 
— or partly barred — basins were the phosphatic limestone and 
chert beds of the « Qatrane limestone and chert formation »; and 
later the phosphatic and bituminous chalks and marls of the 
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« Ghareb chalk formation ». These two units are of Upper Creta- 
ceous age. While there was some differentiation of the sediments 
from basin to swell, this was apparently not nearly so pronounced 
as in the Negev, S Palestine, where anticlines and synclines rather 
basins and swells were developed. 


The thickness of Upper Cretaceous strata increases slowly 
from zero in the eastern part of the country to about 300 m, the 
300 m isopach defining almost exactly the site of the present Rift 
Valley as far S as the parallel of Petra : it decreases again to less 
than 100 m over the Judean Arch, but then increases in some 
basins further to the W and NW. 


Following gentle uplift, the sea progressively withdrew, and 
by the end of the Maestrichtian extended only a short way E of 


the Rift Valley, although with a sinuous shoreline of gulfs and | 


promontories. As in Palestine so in East Jordan, apparently con- 


tinuous sedimentation from Cretaceous to Tertiary was confined | 


to basinal and synclinal depressions. Nevertheless, there are no 
conglomerates to suggest any erosion of uplifted areas. The Pala- 
eocene « Taqiye marl formation», of grey to blue and olive- 
green, gypsiferous and sometimes slightly salty, marls and shales, 


with abundant nodules of marcasite but without any chert, is res- | 


tricted to depressions. 


A general lowering of the area began in the Lower Eocene, 
and led to its progressive submergence. Basin and swell develop- 
ment continued, however, and so brought about a repetition of 
the Upper Cretaceous type of sedimentation with alternating beds 
of chalk and phosphatic chalk, and flint, though to a less pronoun- 
ced degree: this is known as the « Sar'a chalk and flint forma- 
tion ». The sea gained slowly upon the land, advancing on either 
side of an elevated region passing through Jerusalem and Shefa : 
the transgression attained its maximum towards the end of the 
Middle Eocene. It also laid down the « Ma'an nummulitic lime- 
stone formation », seemingly along shorelines, and not always at 


exactly the same horizon. There was still no pronounced topogra- 
phic relief. 


At the end of the Middle Eocene the sea withdrew towards 
the Palestine coast, consequent upon a general uplift with which 
some folding was probably associated. There was also increased 
subsidence of certain basins, and perhaps some faulting since mild 
volcanic activity occurred. This marked the end of the long marine | 


domination except, possibly, for the « Dhahkiye chalk forma- 


tion» of Upper Eocene (— ? Oligocene) age, in the Azraq de- 


pression. It is not known whether this formation is the deposit of 


a residual sea (it is somewhat phosphatic), or whether it is due to | 
a renewed incursion of the sea; but it appears to be confined to 
the depression. | 


It has been suggested that the dessication of a residual sed 
occupying the site of the Rift Valley in Oligocene times, provided. 
the salt now observed in the salt uplift of Jebel Usdom at the SW 
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end of the Dead Sea : considerable thicknesses of salt, shales and 
sandstones respectively are involved. Chalky and gritty silt with 
beds of medium grade conglomerate at edh Dhira and southwards 
may be of Oligocene age. In the Wadi Taiyiba, S of Irbid, the 
marine « Taiyiba beds», of definite Oligocene age, are- thought 
to be due to a brief incursion of the sea into a suddenly sunken 
depression, but it is not known from which direction it came: 
while the W seems most likely it is nevertheless not impossible 
that it came from the SE along an extension of the Wadi Sirhan 
— Azraq depressions. Limestones thought to be of this age, have 
been met with in water wells drilled near Burga in the ENE 
corridor of Jordan, the sea in this case being believed to have 
come from the N. 


The Neogene sediments are mainly clays, clayey marls or silts, 
finely sandy, pink, yellow or grey, with swathes and thick beds 
of grits and gravels derived chiefly from Eocene limestones and 
flints. At Azraq medium grade conglomerates occur instead of 
gravels, and there are thin limestones with marine or brackish 
water fossils: also a basalt flow. In the Wadi Taiyiba, above the 
marine Oligocene beds, are sands and grits with oysters and re- 
worked Eocene foraminifera, covered by marine limestones and 
marls, probably representing a Miocene incursion. Above come 
gravels and conglomerates, reddish in colour and somewhat marly. 
Thicknesses are of the order of 100 to 200 m. Within the Rift 
Valley at Grain Sabt, supposedly equivalent beds are more marly 
and gypsiferous, brightly coloured red, blue or green, with sands, 
grits and well-rounded gravels of Eocene rocks. The thickness 
is more than 600 m. There are no marine beds. 


Further to the N, there appears to have been a separate basin 
in which the basal fluviatile beds are succeeded by limnic-lacus- 
trine sedimentation with Melanopsis and Hydrobia, with which 
basalt flows are interbedded presumably in the Upper Miocene 
and again in Middle to Upper Pliocene. In the Beisan — Tabor 
district of N Palestine there was a marine incursion in the Lower 
Pliocene. 


In the absence of definite dating all the Neogene sediments 
have been classed together as the « Usdom group ». 


Some slight vulcanicity, supposedly of late Miocene age, is 
reported from the East Jordan highlands to the S of, and also 
opposite the N part of, the Dead Sea. The fact that no basaltic 
elements are found in subsequent gravels indicates that it was 
not of great importance. 


Owing to the lack of fossiliferous sediments providing accurate 
dating, any history of the foundering of the Rift Valley must be 
built up mainly by inference from surrounding territories. 


The clastics which were laid down after the post-Middle 
Eocene uplift, are generally gravels, grits, or medium grade con- 
glomerates of well-rounded pebbles, and have been derived from 
Eocene rocks : Oligocene or early Miocene age is ascribed to them. 


20 
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Not until supposedly late Pliocene times do coarse boulder beds 
and so-called boulder breccias occur : their components are Middle 
Cretaceous limestones. 


Sand occurs in abundance immediately above the Oligocene 
Taiyiba beds in that locality, but it is marine since it carries 
oysters and ostracods, and its source is unknown. Some sand is 
also reported with the presumed Oligocene and/or early Neogene 
salt of Jebel Usdom. At edh Dhira, sand occurs plentifully only 
in the upper part of the Neogene section. 


Elements derived directly from the Aqaba granite complex | 


are never found until they appear in Middle Pleistocene sediments 
in the Wadi al Hasa and Wadi Jeib. 


The age of the volcanic outbursts of the Rift Valley is also 
uncertain : it is thought that there was minor activity in the Mio- 
cene and Pliocene, while maximum violence was exhibited in 
Pliocene-Lower Pleistocene, and again in Upper Pleistocene to 
Recent times. Basalt pebbles are found only in Middle Pleistocene 
beds (except in N. Palestine). 


From the foregoing it would seem that there was considerable 
but variable local subsidence from early Oligocene, both in the 
N-S, and in the two transverse NW-SE, areas which later became 
tectonic rift valleys. But no large fault scarps appear to have 
developed until in the Miocene, when renewed uplift accompanied 
by further downsinking of basins brought about exposure of sand 
sources by erosion and/or faulting. Major uplift and major faulting 
giving rise to boulder beds and breccias, occurred in the late Plio- 


cene, and again at the end of the Lower Pleistocene, with heavy | 
contemporaneous vulcanicity. In Middle Pleistocene times there | 


appears to have been a more tranquil period during which a single 
inland sea extended from several km S of the Dead Sea to N as 
far as Lake Tiberias. This is thought to have been an arid lake 
of playa character, in which was deposited the « Lisan marl for- 
mation » of grey and brown salty clays and thin alternating lami- 
nae of gypsum, marl and limestone, becoming more plentiful up- 
wards, together with some swathes of fine gravels and sands. This 
complex passes more and more to gravels and conglomerates 
towards the shores. The thickness, as indicated by a borehole, may 
reach 150 m in the central parts of the Rift Valley, but is gene- 
rally 50 m or less where exposed in outcrop. 


In Upper Pleistocene or Recent times, it seems that the central 
part of the graben foundered, and the waters of the wide shallow 
lake withdrew into the smaller, but very much deeper, Dead Sea. 
Volcanic activity continued until very late, and thermal springs 
are known in several places. 


Theories as to the origin and nature of the Rift Valley are 
numerous, but the three main ones are: 

(i) Rift Valley in the strict tectonic sense, due to gravity 
subsidence along nearly parallel bounding faults; 

(ii) Ramp Valley in the strict sense, arising from the overri- 
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ding of a median block by both side blocks along steeply inclined 
shear planes, under intense deep-seated lateral compression; 

(iii) Wrench faulting of major dimensions, involving a slip of 
one side or the other for a distance exceeding 100 km, with rota- 
tion through some degrees of the slipped block. x 


Most early observers supported (i), the Rift Valley interpre- 
tation s. str., but Larter (1869), and later DusERTRET (1932) and 
WELLINGS (1938) temporarily, favoured (iii), the wrench fault with 
rotation. QUENNELL (1951, 1956, 1958) is the latest exponent of this 
theory. Bamey Wis (1928) put forward (ii), the Ramp Valley 
concept. WETZEL and Morton (1958) find no convincing evidence 
in the stratigraphy, tectonic structure or geomorphology, to support 
either (ii) or (iii) : and, noting that the Jordan-Dead Sea depres- 
sion has been a region of recurrent subsidence since the Creta- 
ceous, consider that the Rift Valley exhibits all the characters of 
a normal graben. They believe East Jordan to be essentially tabu- 
lar, considering the complex network of faults, flexures and anti- 
clines which affects it, to be due to deformations of the granitic 
basement. They are thus opposed to the theories of Koser (1919) 
and KRENKEL (1924), who classed the country as a folded territory. 
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SERIES in és ne ct eens Su. Xo adinak Pleistocene 


Term used by L. DAMEsiN in unpublished P.D.T.J. work 1935, 
quoted in BLAKE, 1939, p. 96. 


See : LISAN MARL FORMATION. 


ENLUN ‘SERIES: 026. 11.0 605% CENOMANIAN-TURONIAN 
Author : A. M. QUENNELL, 1951. 


Synonymy : « The Judea Limestone Formation », defined and 
named in Palestine by P.D.P. in unpublished work 1940, and 
re-described in East Jordan by R. WeTzEL and D. M. Morton, 1958, 
is an exact synonymy (q.v.). 


WETZEL & MORTON cite measured and sampled sections which 
they describe in much greater detail than is given in QUENNELL’s 
abbreviated and generalised description : they also give fossil lists, 
isopach maps, and discussion. They reject QUENNELL’s term 
« Ajlun series » on grounds of priority of publication and usage 
of the term « Judea limestone » which has obtained wide cur- 
rency. 


See: JUDEA LIMESTONE FORMATION. 


EDEGONEIAN, san ati al ds de adv Pre-Cambrian 


Age ascribed by L. Prcarp, 1941, 1943, to parts of the Aqaba 
Granite Complex and Saramuj conglomerate formation (q.v.). 


APTIAN OF WADI FARIA .............. Lower Cretaceous 


Used by G.S. Brake, 1936; by G.S. Braxe and M.J. Gorp- 
SCHMIDT, 1947. 
See : HATHIRA SANDSTONE FORMATION. 


AOABA GRANITE COMPLEX ............... Pre-Cambrian 


Author : L. LARTET, 1860. L. DAMESIN in unpublished P.D.T.J. 
work, 1948. A. M. QUENNELL, 1951. 

Synonymies : Grundegebirge; M. BLANCKENKORN, 1914. Gra- 
nite, etc.; L. WALDMAN, 1926, from L. Koger's collection (L. KOBER, 
1919). Late Pre-Cambrian; Gattarian; W.F. Hume, 1934-1937. 
Archean; igneous complex; G.S. Brake, 1936, 1937, 1939. Pre- 
Cambrian; Algonkian; L. Prcarp, 1941, 1943. Pre-Cambrian igneous 
complex; S.H. Saw, 1947. Aqaba granite complex; L. DAMESIN, 
unpublished work 1948. Aqaba granite complex; A. M. QUENNELL, 
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1951. Pre-Cambrian crystallines; M. W. Batu and D. Barr. 1953. 


Soubassement granitique d’Aqaba; Complex granitique 
d’Aqaba; R. WErzEL and D. M. Morton, 1958. 

Lithology : from exposures in the Aqaba district: Wadi Yutm 
and west of el Quweira: Jebel Harun: Feinan. 

Mainly granite of two varieties, viz: (i) grey, much altered, 
rich in biotite and with about equal orthoclase and oligoclase 
felspar; and (ii) pink, unaltered, poor in biotite and in oligoclase | 
felspar, but rich in perthite and microcline: the grey granite is. 
considered the older. The granites are almost certainly intrusive 
into the associated metamorphic rocks such as biotite schists, crys- | 
talline gneisses, garnetiferous mica schists and quartzites (though | 
BLakE (1937) considers that « the metamorphism of the granites 
in Southern Palestine, which has resulted in the formation of 
hornblende and mica schists, belongs to the Rift movement »). The | 
whole has been much traversed by igneous dykes in great number 
and variety, some probably of a very early age. In particular there 
are three sets of parallel dykes of dolerite following successively 
E-W, NE-SW, and approximately N-S directions (with some local 
variations) : and one younger set of less regular dykes of porphyry 
also striking NE-SW, which may widen into formless intrusive 
masses. Numerous varieties of hypabyssal rocks have been recor- 
ded by various authors (Picarp, 1938 a, BLAKE, 1939). | 


Age : Pre-Cambrian. 


Overlying : The Saramuj conglomerate formation in places: | 
the Petra sandstones series in others: contact always unconfor- | 
mable over an eroded surface. | 


Other localities : The Aqaba granite complex occupies a strip 
of territory bordering the Wadi Araba on the East Jordan side 
for 135 km from Aqaba, where it is 20 km wide, to Feinan in the 
N, where it is 5 km wide : in the Feinan region it is chiefly repre- 
sented by porphyry. This strip of territory is essentially a horst 
uplifted between two faults and stripped nearly bare of cover 
by erosion. 


It is reported that a borehole at Safra, some 50 km E of 
Amman (grid reference roughly x 290,000, y 140,000), encountered 
granite at below 2438 m (8000 ft) depth. 

The complex also occurs on the Palestine side of the Wadi 
Araba. 

Remarks: L. Picarp (1941) gives a very full description of 
the Complex based, in addition to his own observations, upon those 
of LanrET, 1869; Hut, 1886; BLANCKENHORN, 1912, 1914; Fucus, 
1915; Watpman, 1926 (for the Hejaz), and Braxr, 1936, 1939. 

It appears that the granites were intruded in at least two 
phases into a sedimentary series, of which vestiges only remain 
as metamorphic gneisses, mica schists, quartzites, etc. A consider- 
able thickness of rock (? sediments) had therefore been removed 
by erosion before the Saramuj conglomerate formation was laid 
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down on the then exposed granite complex. The dykes which cut 
both the Aqaba granite complex and the Saramuj conglomerate 
formation are of much younger date than the dykes which cut 
the granite only. 


ARCHEAN SERIES: IGNEOUS COMPLEX .. Pre-Cambrian 
Used by G. S. BLAKE, 1936, 1937, 1939. 
See : AQABA GRANITE COMPLEX. 


ARNON-PETRA SANDSTONE .................. Palaeozoic 
Term used by L. Prcanp, 1942. 
See : PETRA SANDSTONE SERIES. 


ARTUF : Marnes bitumineuses d’... ...... Cretaceous, Danian 


Informal term used by M. AvNIMELEcH, 1936. 


Bio See: GHAREB CHALK FORMATION and TAQIYE MARL FORMA- 
ION. 


AZRAQ : Néogène de la dépression d’... ............ Neogene 
Used by R. WETZEL & D. M. Morton, 1958. 
See : USDOM GROUP. 


PB? SERIES gae d log ug UAI BR Nits À Neogene 


Informal term used by L. DAMEsIN in unpublished P.D.TWJ. 
work, 1935, quoted in Brake, 1939, p. 97. 
See : USDOM GROUP. 


BAJOCIAN-BATHONIAN.—7 goo Sais tr n hmmm Jurassic 


Term used by L. R. Cox, 1925; H. Murr-Woop, 1925; L. Da- 
MESIN, unpublished P.D.T.J. work 1935; G. S. BLAKE, 1939. 
See: HUNI FORMATION. 


BASALT 
See : IGNEOUS ROCKS. 


BATRA (Al-) Gesteine ................ Cretaceous, Turonian 

Author : L. Koëer, 1919; in Geologische Forschungen in Vor- 
der-Asien, II. Teil, C. Das nordliche Hegaz, Denkschr. Ak. Wissen- 
sch. Wien, 96, p. 803. 
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Type locality : Al Batra, along the road from Maan to Aqaba, 
on the edge of the plateau (30°00’ N, 35°30’ E), next to Ras el Nagb 
railway station. Described (p. 788) as a series of limestones, sand- 
stones, quartzites and conglomerates; no fossils mentioned. 

Underlying : Cenomanian limestones and marls with Ostrea 
olisiponensis; 

Overlying: Senonian, « quartzites » with Ostrea nicaisei, marls 


and sandstones: the Batra Gesteine are therefore considered as | 


being of Turonian age. 


BELOA SERIES 
Cretaceous-Eocene - Santonian to Upper Eocene 


Author : A. M. QUENNELL, 1951. 


Synonymies : Senonian-Maestrichtian-Campanian; Maestrich- 
tian; Danian; Eocene; G.S. BLAKE, 1939. Qatrane limestone and 
chert formation; Ghareb chalk formation; Taqiye marl formation; 
Sar’a chalk and flint formation; Ma’an nummulitic limestone 
formation; WETZEL and Morton (1958). 


These formations together make up exactly the Belqa Series, 
except that QUENNELL includes 61 m (200 ft.) of chalk at the base 
in his series, while WETzEL and Morton include this (of Santonian 
age) in their Judea limestone formation. 


Type section : QUENNELL cites the Belqa Province of Jordan, 
situated between the Nahr az Zarqa and the Wadi Mujib. Good 
sections, fairly complete, exist (a) in the Edh Dhira mono- 
cline below Kerak; (b) in the Wadi el Bustan, NE of Shaubak 
(where the beds are preserved in a fault-angle); (c) along the 
Khirbet es Sadaqa-Gharandal road before it commences to des- 
cend the escarpment. 


Thickness : roughly 400 m (1312 ft). 


Description : Top (i), nummulitic limestones and chalks near 
Ma'an, and also in blocks in the Wadi el Hasa (equivalent to WET- 
zEL’s and Morton’s « Ma’an nummulitic limestone* formation »). 
(ii), chalk, cream, yellow and pink; over marls, pale grey; above 
a thick development of soft chalk with flints (general equivalent of 


WerzeL and Morton’s « Sar'a chalk and flint formation »); (iii) | 


phosphatic bituminous chalk group, with which are localised 
occurrences of pink chalk, red an green marble, and thick lenses 
of limestone with the giant Ostrea villei : there appears to be more 
than one phosphate horizon and similarly more than one horizon 
of bituminous chalk. At Ruseifa, many fossils of Maestrichtian age 
occur: Libychoceras zitteli, etc. (general equivalent of WETZEL 
and MonroN's « Ghareb chalk formation >); (iv) alternating bands 
of chert and hard amorphous limestone; the cherts frequently con- 
sist of cemented brecciated chert fragments : these beds, together 
with the overlying phosphate beds, sometimes show close folding 
with very consistent strike in some areas (equivalent of WETZEL 
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and MonroN's « Qatrane limestone and chert formation »); Base 
(v), chalk up to 61 m (200 ft) thick which appears to be absent in 
the N and also in the S (equivalent to the uppermost part of WET- 
ZEL and MoRroN's « Judea limestone formation » (q. v.) at Zarqa 
Ma’in and at Edh Dhira where Lopha sollieri establishes its Santo- 
nian age). 


Fossils : as given in BLAKE, 1939. 


Age: range is Senonian up to and including Lower Eocene 
according to QUENNELL. WETZEL and MORTON give ages as follows : 


Qatrane formation .......... Campanian 
Ghareb chalk formation ..... Maestrichtian 
Taqiye marl formation ...... Palaeocene 


Sar’a chalk and flintformation Lower and Middle Eocene 
Ma’an nummulitic limestone 
CE Cs GO") nno uppermost Lower to uppermost 
Middle Eocene. 


Underlying: The « Ajlun series» of Quennell = « Judea 
limestone formation »: contact conformable and gradational to 
disconformable. 


Overlying : In general absent: but in the Rift Valley, « Neo- 
gene undifferentiated » according to QUENNELL; « Taiyiba beds » 
or « Usdom group » according to WETzEL and Morton, who also 
give « Dhahkiye chalk » in the Azraq depression. 


Remarks : QUENNELL (1951) founded the Belqa series to in- 
clude what « appears to be an almost complete and continuous 
succession of marine beds from Senonian to Lower Eocene ». He 
stated that « there does not appear to be a break at the end of 
the Cretaceous » though a possible break above the (Taqiye) marls 
was admitted. Certain apparent unconformities observed were 
considered to be local diastems. Nevertheless he noted that in the 
three sections he cited « the phosphate beds and the bituminous 
chalk appear to be absent. These beds, however, are very wide- 
spread and have been found in nearly every borehole east of the 
railway line ». 

Since the Belqa series covers deposits in general of shallow 
shelf type, with alternations throughout of chert and flint, of phos- 
phatic beds, and of bituminous chalks, which are difficult to differ- 
entiate without microscopic study, it appears a useful generalized 
division. It represents the sedimentation of a long-continued 
regime in conditions of general tectonic stability, varied slightly 
by the development of not very pronounced basins and swells. 


BETHLEHEM : Bone -Bearing beds of... .. Early Pleistocene 


Term used by E. W. GARDNER and D. M. A. Bars, 1937, for a 
deposit in a (? solution) pothole in the Judea limestone, of conglo- 
merate, gravel, scree, clay, talus, chert agglomerate, carrying a 
rich mammalian fauna including Felis sp., Hippopotamus sp., Bos 
sp., Hipparion sp., Rhinoceros cf. etruscus, Stegodon sp., Elephas 
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sp., Testudo spp. There are also probable artefacts tentatively 
taken as pre-Chellean. 

The deposit occurs on the highest point of Bethlehem at 790 m 
above sea level, with the land surface falling away on all sides. 
Some of the beds are water-laid, some sub-aerial : components 
range in size from small well-rounded pebbles to angular blocks 
over 1 m dimension. 


BETHLEHEM: Sands near... ..................... Neogene 


Informal term used by G. S. BLAKE, 1936, for sands and sand- 
stone 4 metre (1,6 ft) thick, discovered by him in Wadi Dashish 
near Bethlehem, at an elevation of nearly 800 m above mean sea 
level. He supposed an Upper Pliocene age by analogy to sandy 
beds around the Dead Sea. The beds lie on Judea limestone of 
Turonian age. 


BOULDER BEDS, BRECCIAS, near WADI KUFRINJA 
Neogene ? Upper Pliocene ? 


Terms used by G. S. BLAKE, 1939; also L. Picarp, 1943. 


North of Wadi Kufrinja, thick boulder beds or boulder breccias 
of massive blocks of Judea limestone (Middle Cretaceous), dipping 
steeply to the east, occur on the slopes leading down to the Rift 
Valley from 600 m above sea level down to the terraces of the 
Ghor. 


BURJ LIMESTONE FORMATION .. Lower/Middle Cambrian 
of the Petra Sandstone Series. 


Author: M. BLANCKENHORN, 1912: re-defined R. WETzEL, 
P.D.T.J. Report 1947. R. Werzen and D. M. Morton, 1958. 


Synonymies : Marine limestone in the palaeozoic sandstones; 
Wadi Nasb limestone; E. Hutt, 1886. Chirbet Labrusch limestone; 
M. BLANCKENHORN, 1912, 1914. Cambrian of Ghor es Safi; B. K. N. 
WYLLIE, K. A. CauPBELL, G. M. Less, A.P.O.C. Report, 1923, Middle 
Cambrian; W.B.R. Kine, 1923. Dark or black limestone with 
Siphonotreta and Obulus, Wadi Meneiaieh (Munei'iya), S. Pales- 
tine; G. S. BLAKE, 1936. Black limestone with Cambrian Trilobites; 
F. E. WrLLINGS in G. S. BLAKE, 1939. Uppermost Lower Cambrian 
or lowermost Middle Cambrian; R. and E. RicHrER, 1941. Upper- 
most Lower or lowermost Middle Cambrian; L. Picarp, 1942. As 
im BLAKE, 1936, quoted im S.H. Suaw, 1947. Burj Limestone, 
R. Wrrzzr, P.D.T.J. Report, 1947. Burj limestone member, L. Da- 
MESIN, P.D.P. Report, 1948. Burj limestone group; A. M. QUENNELL, 
1951. Formation calcaire et marno-gréseuse de Burj - Cambrien 
marin, R. WErzEL and D. M. Morton, 1958. 


Type section : Near the SE corner of the Dead Sea close to 
Khirbet el Burj. The type section for the Hasa shale lentil of the 
formation is in the Wadi El Hasa, grid reference x 198,800 
y 047,000: for the Burj limestone is in the Wadi Qunaya, grid 
reference x 205,500 y 057,000. 
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Thickness : 65 m (213 ft) for the entire formation, of which 
the basal Hasa shale lentil is 27.5 m (90 ft), and the limestone 
above is 37.5 m (123 ft). 

Description: Burj limestone: Top (i), 6 m (20 ft), thick; 
coarsely crystalline limestone, slightly sandy, grey and pink with 
an olive-green glauconitic layer : traces of fossils (sponge spicu- 
les). (ii), 14 m (46 ft) thick; limestone, silicified, partly dolomitic, 
fine-grained, whitish, locally sandy, thin-bedded at the base : Base 
(iii), 17.5 m (57 ft) thick; limestone, crystalline, dolomitic, dark 
grey and purple, very hard; thin bands fossiliferous with indeter- 
P Trilobite fragments. Below comes the Hasa shale lentil 

q. v.). 

Age: Uppermost Lower Cambrian or lowermost Middle 

Cambrian, from fossils found in other exposures. 


Underlying : The Quweira sandstone and conglomerate for- 
mation: contact disconformable. 


Overlying : The Qunaya sandstone and shale formation : con- 
tact disconformable. 

Other localities: In the Wadi Dana 40 km S of the type 
section (grid reference x 199,000 y 007,000), a thickness of 6 m 
(20 ft.) of unfossiliferous dolomite, overlain by green sandstone 
with malachite, and yellow marl, with dendritic markings of 
pyrolusite, 1.5 m (5 ft) thick, is found disconformably above the 
Quweira formation, and is considered to belong to the Burj 
limestone formation: red sandstone of the Qunaya formation 
overlies it. Another section in the same wadi shows 15 m (49ft) 
of limestone. 

Near the mouth of the wadi Zarqa Ma'in (grid reference 
x 204,450 y 115,700) beds ascribed to the formation, above the 
horizon of the Hasa shale lentil, are 46.5 m (152 ft) thick. They 
consist mainly of sandstones, green, with some whitish to pink 
in the upper part; interstratified with beds of coarsely crystalline 
limestone, sometimes sandy or oolitic, and of thin micaceous 
shales. The whole, with its cross- and truncated-bedding, ap- 
pears frankly deltaic. It is highly fossiliferous with lumachelles 
of Trilobites at several horizons; also Hyolithes, Cruziana d'Or- 
bigny and Protichnites. Kia (1923) determined the fossils col- 
lected by WYLLIE, CAMPBELL and Les (1923) from near here as: 
Siphonotreta (?) sp.; Michometra (Paterina) (?) alata King; 
Hyolithes (Orthotheca) sp. group teretes (?); Anomocare cam- 
belli King. Prcarp (1942) re-determined the Hyolithes as H. fu- 
chonensis Endo and Resser var. moabiticus Picard: he also 
found in re-examining the section Protolemus orientalis Picard. 
R. & E. RICHTER (1941), on revision of BLANCKENHORN's material, 
report Trilobites Redlichia (Redlichops) (nov. subgen. nov. sp.); 
blanckenhorni; Hesa problematica (nov. gen. nov. sp.); Palaeo- 
lenus campbelli (King); (Anomocare) campbelli King (1923); 
Kingospis campbelli Kobayshi (1935). Brachiopods Obolus radi- 
fer (nov. sp); Trematobolus palestinensis (nov. sp.) Molluscs 
Hyolithes (Orthotheca) kingi (nov. sp.). 
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The limestones at Wadi Munei’iya (Meneiaieh), S Palestine, 
reported to carry Siphonotreta (?) sp. and Obolus sp. (BLAKE, 1936), 
are thought to be part of this formation. 

Remarks: Kine (1923) and Picarp (1942) ascribed the fauna 
to the Acado-Baltic province. R. & E. RicHrER (1941) consider it 
rather to belong to the Pacific province. GREGORY and BARRETT 
(1931) placed it in the Redlichia sea. 

From the exposures it is evident that these beds were laid 
down very near to shore, or were even deltaic. 

The occurrences in Wadi Dana appear subject to doubt. 
BLAKE (1939) thought the dolomitic limestone was probably of 
Carboniferous age on grounds of the presence of manganese ore, 
which he considered similar to the occurrences at Umm Bogma 
in Sinai, and proposed its correlation with the dolomitic beds 
with manganese at Wadi Munei'iya (Meneiaieh) in S Palestine. 

A.M. QUENNELL (1951) accepted the S Palestine outcrop as 
correlatable with the Burj limestone (quoting Braxe, 1936, and 
Suaw, 1947): he considered that the manganese ore is almost 
certainly not sedimentary in origin and has no stratigraphic signi- 
ficance, and so dismissed the suggested Carboniferous age. He 
emphasised that the exposures have been subject to fault move- 
ment. 

The uppermost Lower, or lowermost Middle, Cambrian age 
seems quite certain for the highly fossiliferous Trilobite-bearing 
limestones. But it remains possible that the unfossiliferous dolo- 
mites of the Wadi Dana, as also the green and pink shales near 
the mouth of the Wadi Zarqa Ma’in, could be of different age. 

In N Saudi Arabia, STEINEKE, BRAMKAMP and SANDER (1958) 
placed their « Saq Sandstone », which appears to be non-marine, 
in the Cambrian. WETZEL and Morton (1958) say that marine 
Cambrian is known to exist in the Jauf region, but no details are 
given. 


BURJ LIMESTONE GROUP ........ Lower/Middle Cambrian 


Author : A. M. QUENNELL, 1951. 


WETZEL and Momrow's (1958), « Burj limestone formation » 
including « Hasa shale lentil » is an exact synonym (q.v.); they cite 
measured and sampled sections which they describe in much more 
detail than is given in QuENNELL’s abbreviated and generalised 
description. 


BUROA : Oligocene limestone of ... ............... Oligocene 


Limestones with Bryozoa and Operculina were encountered in 
boreholes at Burqa, 133 km NE of Azraq, drilled to supply water 
for H. 4 pipeline pumpstation. The rocks are considered equivalent 
to outcropping beds in the Wadi Sirhan, N. Saudi Arabia, in 
which Oligocene Echinoids have been found. 

See: TAIYIBA BEDS. 
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A mn demon su Neogene 


Term used by L. DAMEsiN in unpublished P.D.T.J. work, 1935, 
quoted in G. S. BLAKE, 1939, p. 97. s 


See: USDOM group. 


CAMBRIAN TIS. STA nn ees ee T cR Cambrian 


The Cambrian system is represented in Jordan by the Burj 
limestone formation and its associated Hasa shale lentil of upper- 
most Lower or lowest Middle Cambrian age (q.v.). The Quweira 
sandstone and conglomerate formation (Lower Quweira sandstone 
of QUENNELL, 1951) is almost certainly of Lower Cambrian age 
from its stratigraphic position. The Qunaya sandstone and shale 
formation may be in part of Cambrian age. 


CAMPANIAN (Maestrichtian) ........... Upper Cretaceous 
Mentioned by G. S. BLAKE, 1939. 


See : CRETACEOUS, and QATRANE LIMESTONE and CHERT FOR- 
MATION. 


CARBONIFEROUS 


Mentioned by G. S. Brake, 1936, 1939, who considered some 
dolomites associated with manganese ore at the Wadi Munei'iya 
(Meneiaieh) in S Palestine, and also in the Wadi Dana, East Jor- 
dan, as of this age because of similarities to the known Carboni- 
ferous rocks of Umm Bogma in Sinai. S. H. Suaw, 1947, was doubt- 
ful, while A. M. QUENNELL, 1951, rejected the correlation. M. W. & 
D. Barr, 1953, accepted the dating, but L. Picarp, 1953, rejected it 
and proposed Silurian age. The Wadi Munei'iya exposures are now 
established as Cambrian (BENTOR; L.S.I., Israel, 1960), and it seems 
probable that those at Wadi Dana are similarly Cambrian. Hence 
Carboniferous age is not established for any rock in Jordan. 


See: BURJ LIMESTONE FORMATION. 


CENOMANIAN-TURONIAN ............ Middle Cretaceous 


Used commonly: also by G. S. BLAKE, 1936, 1939; L. PICARD, 
1943; S. H. SHaw, 1947. 
See: JUDEA LIMESTONE FORMATION. 


EBRETACEOUS icc. NIU MUI LL eens le Cretaceous 


Strata of this age are very widespread in both East and West 
Jordan, although it has not so far been possible to define precise 
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stages throughout by fossils. From the lithology a three-fold divi- 
sion has become customary, viz: 


Danian Limestones, marls, and 

Sane en D Les Maestrichtian chalks, often bituminous 

Campanian or phosphatic; with ab- 

Santonian undant chert in thick 
beds. 

Middle Cretaceous Due | Mie Corso 

enomanian 1 
Albian MAC 

Lower Cretaceous Aptian Sandstones with minor 


(?) and older 


marls, and rare thin 
limestones. 


The system begins with sandstones of continental, fluviatile 
and deltaic or beach deposition, which are transgressive over ero- 
ded Jurassic. In proceeding upwards, as also in going from E to W 
and NW, marine intercalations become more frequent. Where 
mainly a sandy sedimentation the name Hathira sandstone forma- 
tion » (equal Kurnub sandstone of QUENNELL, 1951) is applied: and 
this is extended to include beds of probable Aptian, and of proven 
Albian, age so long as they are essentially sandstones. The Aptian 
follows gradationally upon the lower beds, and is usually not 
distinguishable, though in rare cases proved by the fauna in the 
more marine bands. No separate formation has been defined to 
distinguish these more marine beds which are recognised only W 
of Ramallah and in the Wadi Faria near Nablus. 

The Albian follows in general gradationally, the marked an- 
gular unconformity W of Ramallah being probably a local pheno- 
menon (? faulting or ? slumping). In places, as the Wadi Faria, 
the Albian is developed as limestones and marls of similar facies 
to the Cenomanian beds, and it is then included in the « Judea 
limestone formation ». In East Jordan it is mainly sandy and 
shaley with some thin limestone and marl bands carrying diag- 
nostic fauna: it is there included in the Hathira sandstone for- 
mation, the upper limit of which obviously transgresses time 
planes, just as the lower limit of the Judea limestone formation 
does in the reverse sense. 

In early Cenomanian times occasional marine ingressions 
which had characterised the Albian, and even the Aptian, were 
replaced by a strong transgression, and neritic limestones and 
marls without sand were laid down to a considerable thickness 
in the W, decreasing to the E and S. Towards the end of this 
period tectonic movements produced basin, swell, anticlinal and 
synclinal structures which gave rise to semi-lagoonal conditions 
with gypsum deposition in East Jordan. Vulcanism occurred in 
West Jordan. 

The Turonian sediments followed without erosional break, but 
owing to the still developing structures the facies and thicknesses 
show more variation. 
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The Santonian (presumably including the Coniacian) takes 
the form of rather hard massive chalk-like limestones, and fol- 
lows gradationally in synclinal or depressed regions, but is missing 
or highly condensed over uplifted areas. 

These sediments make up the « Judea limestome formation ». 
As mentioned earlier, beds of similar facies but of established 
Albian age rare included in the formation in West Jordan. QUEN- 
NELL'S Ajlun series comprise Cenomanian and Turonian only, since 
he excludes the Santonian chalk-like limestones. 

The Campanian follows apparently without break, but is ne- 
verthless the start of a different regime of sedimentation. The 
tectonic movements described above, had by this time developed 
barriers shutting off East Jordan from the open sea, and creating 
partially barred-basins in which peculiar conditions existed 
throughout the entire Upper Cretaceous. This resulted in the de- 
position of bituminous and phosphatic limestones and marls, 
together with great quantities of chert in thick beds. These sedi- 
ments make up the « Qatrane limestone and chert formation » 
which, though mainly of Campanian age, probably extends down 
into the Santonian and up into the lower Maestrichtian in places. 

The sea appears to have become shallower, or perhaps the 
basins filled up, and the succeeding sediments were phosphatic 
limestones often detrital, bituminous limestones and marls, oyster 
beds, and reddish and greenish chalks, not entirely devoid of chert 
" but certainly with much less than before. This is the « Ghareb 
chalk formation » of Maestrichtian age, but probably extending 
up into the Danian in basinal areas. 

The Santonian beds plus the Qatrane limestone and chert 
formation plus the Ghareb chalk formation make up the lower 
part of the Belqa series of QUENNELL, 1951. 


D 


DANIAN uro uu nre m a human Upper Cretaceous-Palaeocene 


Used by L. Picarp & M. AvNIMELECH, 1936, 1937; G. S. BLAKE, 
1939. 


See: GHAREB CHALK FORMATION and TAQIYE MARL FORMA- 
TION. 


DANIAN - MAESTRICHTIAN - GHAREB CHALK 
Upper Cretaceous 


Term used by S. H. Sgaw, 1947. 
See: GHAREB CHALK FORMATION. 


DANIAN or MOTTLED ZONE (part) ...... Upper Cretaceous 
Palaeocene 

Term used by L. Picarp, 1931. 

See: TAQIYE MARL FORMATION. 
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DANIAN-PALAEOCENE .... Upper Cretaceous - Palaeocene 


Term used by Z. Reiss, 1952; M. W. Barr & D. Barr, 1953. 
See: TAQIYE MARL FORMATION. 


DESERT SANDSTONE. ........-.- te (?) Palaeozoic 
Term used by E. Hutt, 1886, to describe rocks of « Nubian 

sandstone facies » believed by him to be of Carboniferous age. 
See: PETRA SANDSTONE SERIES. 


DHAHKIYE CHALK FORMATION 
Upper Eocene and ? Oligocene 

Author : R. WerzEL and D. M. Morton, 1958. 

Synonymy : Nil. 

Type section : On the west side of Dhahkiye, 45 km SE of 
Azraq; grid reference x 351,000 y 111,000 (Nasn, 1948). 

Thickness : 37,5 m (123 ft). 

Description : Top (i), 18 m (59 ft) thick; chalk, white, well- 
bedded, crowned by a bed of gypseous marl; (ii), 14 m (46 ft) 
thick; chalk, whitish, with a glauconite horizon with phosphatic 
nodules at its top and its base: it carries Lamellibranchs (Leda 
sp.), Fish teeth, and a poor microfauna. — Base (iii), 5,5 m (18 ft) 
thick; bituminous marls with microfauna of Bulimina jacksonensis 
Cushman var.; Globigerina orbiformis d'Orb.; G. bulloides d'Orb.; | 
Globorotalia centralis Cushman and Bermudez; Nodosaria hadleyi 
Palmer; Massilina sp.; Cristellaria sp.; Plectofrondicularia sp. 

Age : Upper Eocene; ? Oligocene for the upper beds ? 

Underlying : Base of formation not exposed. 

Overlying : Sands of the Neogene of Azraq : contact unconfor- 
table. 

Other localities : None known. 


Remarks : The depression of Dhahkiye is the only place where 
the Upper Eocene has been recognised. 


DHIRA (edh) (Conglomerate, red sandstones, and 
Green, SIME MI er m Neogene 


Term used by G. S. BLAKE, 1939. 
See: USDOM GROUP. 


DHIRA (edh) et TLAH CONGLOMERATES 


E. J. DANIEL, unpublished, 1935. 
See : UDSOM GROUP. 


arenes Neogene 
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DHIRA (edh) Section; Conglomeratic zone ? Lower Cambrian 


Term used by R. WeTzeL in unpublished work, 1947. 
Beacon 1. See: QUWEIRA SANDSTONE AND CONGLOMERATE FOR- 


Zone 2. See: QUNAYA SANDSTONE AND SHALE FORMATION. 
Palaeozoic. 


Zone 3. See: RAM SANDSTONE FORMATION. Palaeozoic. 


BILUVIAL, DIHGUVIUM" 105,088, Lh VL eee cea Pleistocene 


Terms used by M. BLANCKENHORN, 1914; by B.K.N. WYLLIE, 
K. A. CawPBELL & G.M. Less, unpublished work 1923; by G. S. 
BLAKE, 1928; by B. K. N. WYLLIE, 1931. 


See : LISAN MARL FORMATION. 


ESGENE nn. 2e oncle core à Eocene and Palaeocene 


L. LaRTET (1869) first discovered and reported nummulitic 
limestone in the Gharandal region of the Wadi Araba. 
M. BLANCKENHORN (1907, p. 51), and later L. Koserr (1919, p. 5), 
described limestones with Nummulites near Ma’an. G.S. BLAKE 
(1939), however, was the first to demonstrate how widespread are 
the formations of this age on the East Jordan plateau. R. WETZEL 
and D.M. Morton (1958) provide data based on detailed field 
survey and measurement. 

In West Jordan (Palestine), O. Fraas (1867) reported Nummu- 
lites from the vicinity of Nablus. L. Larter (1869, p. 242) studied 
the Eocene of Mount Gerizim also near Nablus. M. BLANCKENHORN 
(1914, pp. 29-30) gave a good general description of the Eocene in 
Samaria and Galilee. R. Roman & L. Doncreux (1927) published 
the first detailed studies of the Nablus district; and subsequently 
G. S. BLAKE (1936, 1939), M. AvNIMELEcH, L. Doncreux & L. PICARD 
(1936), M. AvNIMELEcH (1939), and others, have contributed to a 
fuller knowledge. 

In East Jordan there are four formations: 

Upper Eocene - ? Oli- 
goéene 2... ever Chalks, glauconitic and  phosphatic 
chalks, with bituminous marl at the 
base: « Dhahkiye chalk formation » 
Middle (? and upper- 
most Lower) Eocene 
CEN teurs". Limestone, hard, grey to white, some 
with Nummulites spp. : with a part- 
ing of clayey beds near the middle. 
The lower beds have some thin 
brown flints: « Ma'an Nummulitic 
limestone formation ». 


21 
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Lower and Middle Eo- | 
ne ATEN pur ds Massive chalk, softish, white to pink | 
sandwiched between a thinner upper | 
sequence of chalky limestones with | 
thin beds and nodules of brown 
flint; and an equally thick lower se- 
quence of chalky limestones with | 
thin beds of white flint becoming 
black near the base: « Sar'a chalk 
and flint formation ». 


Palaeocene ........... Clayey gypseous marls, brownish to 
olive green and grey-blue: concre- 
tions of iron sulphate and nodules 
of limonite : sometimes bituminous. 
« Taqiye marl formation ». 

With the exception of the Dhahkiye chalk formation, the 
above make up the upper part of the Belga series of QUENNELL 

(1951). 


In West Jordan : 


Middle Eocene ........ Massive white porcellanous or hard 
chalk - like limestone with some 
horizons carrying Nummulites spp. 
Some flint nodules. « Massive lime- 
stone of Nablus ». 


Lower Eocene ........ « Sar’a chalk and flint formation ». 


The Palaeocene Taqiye marl formation is well represented in 
exposures along the Rift Valley, and even as far E as Ma'an, but 
is absent in the E part of the East Jordan plateau. Where well 
developed it follows, apparently without break, the Ghareb chalk 
formation of Maestrichtien ? Danian age: but there are usually a 
few metres of beds at its base with a particular microfauna, and 
these may actually be of Danian age bridging the gap from proven 
Maestrichtian below to proven Palaeocene above. 

In the Lower Eocene a marine transgression began and 
continued to extend till the end of the Middle Eocene : its sedi- 
ments — the Sar'a chalk and flint formation — are the most 
widespread of all Eocene deposits. Nevertheless the transgression 
did not reach the E part of the plateau till Middle Eocene times 
since beds of that age there transgress directly on to Upper Cre- 
taceous Ghareb chalk (Maestrichtian) or even Qatrane limestone 
and chert formation (Campanian). 

The Ma'an nummulitic limestone formation is considered by 
WxrrzEL and Morton to be a coastal facies, and to occur in lentils 
at slightly different stratigraphic horizons in different localities : 
though generally of Middle Eocene age, it is possible that certain 
lentils could be of uppermost Lower Eocene age. 

In West Jordan, the Massive limestone of Nablus is in the 
porcellanous and hard chalk-like limestone facies. 
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The Upper Eocene (? and Oligocene ?) Dhahkiye chalk 
formation is known only in the vicinity of Azraq in East Jordan, 
where its base is not exposed. It is thus not possible to say whe- 
ther it is the last residual deposit of the retreating Upper Eocene 
sea, or whether it is due to a fresh ingression of the sea into a 
newly sunken depression. 


In general the Palaeocene and Eocene stratigraphy of East 
Jordan is closely similar to that of Palestine. 


EOCENE/CRETACEOUS Contact: Transitional Microfauna. 
Highest Danian to Early Eocene 
Used by F. R.S. Henson, 1938. 
See: TAQIYE MARL FORMATION. 


EOCENE (Lower)...Flinty chalks, .. Well-bedded chalk 
SUOMI EIRE. ou Eocene, Lower and Middle 


S.H. Smaw, 1947, and M. W. Batt & D. Barr, 1953, in the 
Negev, S. Palestine. 
See : SAR'A CHALK and FLINT FORMATION. 


F 


« F » MICROFAUNAL GROUP ................. Palaeocene 


Term used by F.R.S. HENSON and quoted in G.S. BLAKE, 
1936; given in synonymy by F. R. S. Henson, 1938, and by R. WET- 
zEL & D. M. Morton, 1958. 

See: TAQIYE MARL FORMATION. 


FYDDA : Purple and green shales north of... ..... Palaeozoic 


Term used by G. S. BLAKE, 1939. 
See: QUNAYA SANDSTONE and SHALE FORMATION. 


G 


« G-J » MICROFAUNAL GROUP ......... Upper Cretaceous 

Term used by F.R.S. Henson, quoted in G.S. BLAKE, 1936, 
p. 42-43: given in synonymy by F.R.S. Henson, 1938, and by 
R. Werzez & D. M. Morton, 1958. 


See: GHAREB CHALK FORMATION and QATRANE LIMESTONE 
and CHERT FORMATION. 
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GATTARIAN : Late Pre-Cambrian… ........ Pre-Cambrian | 


Used by W. F. Hume, 1934-1937. 
See : AQABA GRANITE COMPLEX. 


GHAREB CHALK FORMATION ............. Maestrichtian 


Author : Originally named and defined in the Negev, S. Pa- 
lestine, by R. V. Browne, J. W. Gwinn, S.N. Nas, in a P.D.P. 
Report, 1941, cited in S. H. SHaw, 1947. Re-defined in East Jordan 
by R. WErzEL and D. M. Morton, 1958. 


Synonymies: Senonian asphaltic or bituminous limestone 
(part) of old authors. Nabi Musa bituminous limestone (part), G. S. 
BLAKE, 1928, 1930; L. Prcanp, 1931. Mottled Zone (part), L. PICARD, 
1931. Faunal group « G-J » (part); F.R.S. Henson quoted in G. S. 
BLAKE, 1936. Maestrichtian (part); M. AVNIMELECH, 1936. Senonian 
(part) Danian (part); L. Picarp and M. AvNrMELECH, 1937. Upper 
Cretaceous (part); F.R.S. Henson, 1938. Hajar Musa, and local 
names, etc., without stratigraphic significance, see L. PICARD, 1938a. 
Maestrichtian — phosphatic chalk; G. S. Brake, 1939. Medra chalk 
(part) P.D.P. geologists in Company Reports, 1940-1941. Ghareb 
chalk; P.D.P. geologists, 1941-1944, Maestrichtian — phosphate belt; 
L. Prcanp, 1943. Maestrichtian-Danian Ghareb chalk; S. H. SHAW, 
1947. Belqa series (part); phosphate-bituminous chalk group; A.M. 
QUENNELL, 1951. Upper Maestrichtian; Z. REIss, 1952. Palaeocene- 
Danian (part); M. W. Barr and D. Barr, 1953. Marnes crayeuses de 
Ghareb; R. WETzEL and D. M. Morton, 1958. 


Type section : Originally defined at Naqb el Ghareb on the 
SW plunge of the Wadi Hathira (Kurnub) anticline in the Negev, 
S Palestine. 


Reference section in Jordan: in the Edh Dhira syncline, on 
the N side of the Wadi Kerak; grid reference x 205,600 y 077,500. 


Thickness : 116 m (381 ft). 


Description : Top (i), 16 m (52 ft) thick; cliff of chalky lime- 
stone, greyish white and yellow, with Globigerinids and Gumbe- 
linids. — (ii), 94 m (308 ft) thick; upper part shales, dark greyish- 
brown, much seamed by calcite-filled joints in the higher portion, 
and with thin horizons of fibrous gypsum below; lower part clayey 
marl, dark grey-brown, locally bituminous and limey near its base. 
At 24 m (79 ft) above the base and higher : Globotruncana arca 
Cush.; G. stuarti de Lapp.; Alabamina sp.; Gyroidina depressa 
Alt; Discorbis cf. correcta Carsey; Gumbelina elegans Rzehak; 
Siphogenerinoides sp.; Pseudovalvulineria sp.; Nodosaria sp.; Bu- 
limina sp.; Cibicides sp.; Radiolaria. — Base (iii), 6 m (20 ft) thick; 
chalky phosphatic marl, soft, whitish, fetid odour, pseudo-oolitic 
texture due to grains of phosphate : plentiful Fish remains. 


Age : Upper Cretaceous - Maestrichtian. 


Underlying : Qatrane limestone and chert formation : contact 
conformable. 
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Overlying : Taqiye marl formation : contact conformable. 


Other localities : The formation is exposed in incomplete 
patches along the western edge of the East Jordan plateau, and 
ras on the plateau. The following sections have been 
studied : 


— Irbid region, across the NW flank of Suweilih anticline: 
7 m (23 ft) only; phosphatic chalk with thin marly and fetid 
limey levels carrying rare Foraminifera, Ostracods and Fish re- 
mains. These beds conformably overlie the Qatrane formation and 
underlie Taqiye marl. 

— Near Amman, opposite the old Residency, 42 m (138 ft) 
thick; upper part, 27 m (89 ft), red and green marbled chalks; 
lower part, 15 m (49 ft), phosphate and chert beds. — Wadi Ro- 
seifa, 12 km NE of Amman; phosphatic beds with limestone and 
chert beds, carrying Ostrea vesicularis Lmk.; Lopha cf. forgemoli 
Coq.; Plicatula ferryi Coq.; Lucina dachelensis Wanner; Meretrix 
rohlfsi Quaas; Libychoceras zitteli; Hamites sp. (Blake, 1939). 
Maestrichtian, but facies apparently more littoral than the usual 
Ghareb chalk. — On the East Jordan plateau, at Fuluq: 35 m 
(115 ft) thick; chalky marls with rare chert and limestone bands: 
Globigerina lacera Ehr.; Gumbelina elegans Rzehak; Globotrun- 
cana arca Cush.; Ventilabrella eggeri Cush.; Libychoceras char- 
gense Blanck.; Baculites vertebralis Lmk.; it overlies the Qatrane 
formation conformably, and is overlain unconformably by concre- 
tionary limestone probably of Eocene age. — Hasa : foraminiferal 
chalky limestones conformably overlie Qatram formation and 
form the present land surface : Ostrea villei Coqu.; rich but poorly 
preserved and indeterminable microfauna. Arfa: there is no 
Ghareb chalk and the Qatrane formation is exposed at surface. — 
Jebel Tubeiq: no Ghareb chalk; Qatrane formation rests direct 
on Hathira sandstone. At 45 km N of Jebel Tubeiq, chert beds 
with thin limestones carry Libychoceras ismaeli Zittel and Bacu- 
lites sp.; further E they are underlain by red and brown sand- 
stones. 

Remarks : The Ghareb chalk is equivalent to the formation 
of the same name in the Negev, S. Palestine, where it thickens in 
synclines and thins over the crests of rising structures. (REISS, 
1952, 1954, has worked on age determination of the Upper Creta- 
ceous by small foraminifera; while BENTOR, 1953, has distingui- 
shed three variations of the Upper Cretaceous, respectively the 
deep synclinal, the anticlinal flank, and the anticlinal crest facies; 
the first is thickest and richest in phosphate and chert, the second 
intermediate, and the last is thin consisting almost solely of chert). 
In other parts of Palestine larger depressions or synclines such as 
that around Nabi Musa (250 m, 820 ft), are filled with bituminous 
limestone, these beds being generally equivalent to the 
Ghareb chalk : in some places they appear to be replaced by red 
to green, pink, blue, yellow, coarsely brecciated indurated chalks 
and marls — the « mottled zone » of Picarp (1931) — which has 
been also observed in East Jordan (WYLLIE, CAMPBELL, LEES, un- 
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published work, 1923; BLAKE, 1939; QUENNELL, 1951), and for which 


no conclusive explanation has as yet been put forward. 

The thickening of the formation in synclines and depressions 
is illustrated in East Jordan by the considerable thickness at Edh 
Dhira, in comparison with other sections. On the high plateau 
with its widely separated isolated exposures, it is difficult to be 
sure of correlation : also it seems possible that cherts occur higher 
in the succession than they do further west. Thus the « Senonian » 
in water wells near H. 5 and H. 4 pipeline pump-stations (BLAKE, 
1939) could be the equivalent of either Ghareb chalk or Qatrane 
formation. 

The Ghareb chalk is regressive in S. Palestine, and would also 
appear so in East Jordan, although it is very widespread. 

No sediments of similar age exist in the high parts of Leba- 
non and Anti-Lebanon (DUBERTRET, 1955). In the less elevated 
parts, and also in Central and N Interior Syria, age-equivalent 
beds are present: these do not, however, resemble the Jordan 
formation lithologically. In uppermost Campanian times and 
throughout most of the Maestrichtian the regions mentioned were 
covered by a very far-reaching transgressive, mainly open, sea 
which deposited clean white globigerinal chalks and chalky marls 
— the «Shiranish formation» of the « Palmyra marl group » 
(C. CHENEVART, 1950). These gleaming white beds hide the dark, 
fetid, « barred-basin » type sediments of the preceding « Soukhne 
formation » (op. cit.). Towards the S and SE of Syria the sediments 
more closely resemble the Ghareb chalk formation in its very 
littoral facies, e.g. in the Jebel Tenf well, about 6 km N of the 
junction of the frontiers of Syria, Iraq and Jordan. (See DUBER- 
TRET, 1958). 


In the Ga’ara region of W Iraq, the « Tayarat limestone » 
(DUNNINGTON, L.S.I., Iraq, 1959) seems to be an age-equivalent, 
ics does not appear from description as a direct lithological equi- 
valent. 


No similar formation has so far been reported from northern 
Saudi Arabia. 


GHOR ES SAFI; Limestone .. and red and green shales with 


Trilobites din a re Lower/Middle Cambrian | 


Term used by B.K.N. WyLLI, K. A. CAMPBELL & G.M. LEES, 
in unpublished work, 1923. 


ENTIA BURJ LIMESTONE FORMATION and included HASA SHALE 


GRAIN SABT: Series of... ............ Neogene-Pleistocene 


Term used by L. DamesIn in unpublished work 1935, quoted 
in G.S. BLAKE, 1939. 


GROUP 


^ A', see: LISAN MARL FORMATION; ‘B’ and 'C', see: USDOM . 
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BHBUNDGEBIBGE dieu ob 123 ci Oooo Pre-Cambrian 


Used by M. BLANCKENHORN, 1914. 
See : AQABA GRANITE COMPLEX. 


HAJAR MUSA LIMESTONE ............. Upper Cretaceous 
Local name for black asphaltic or bituminous limestone 
occurring around Nabi Musa, a place of pilgrimage 8 km S of 
Jericho. Other names for the same rock include Lartet’s « Pierre 
de la Mer Morte », and BLANCKENHORN’s « Asphaltkalke », « Stink- 
kalke », etc. 
See : GHAREB CHALK FORMATION. 


HASA SHALE LENTIL ........... Lower/Middle Cambrian 
of the Burj Limestone Formation. 

Author: R. WETZEL, P.D.T.J. Report, 1947. R. WETZEL and 
D. M. Morton, 1958. 

Synonymies : Marls, red, green and grey, in Wadi Saramuj; 
M. BLANCKENHORN, 1912, p. 134; 1914. Hasa shale member of Petra 
sandstone formation; R. WErzEL, P.D.T.J. Report, 1947. Hasa shale 
(Petra sandstone formation), L. DAMEsIN unpublished, 1948. Red 
and green micaceous shales and marls at Ghor Safi, 100 feet (30 m) 
thick; A. M. QuENNELL, 1951. Shales de Hasa; Lentille argilo-gré- 
seuse de Hasa; R. WETZEL & D. M. Morton, 1958. 

Type locality : Near the SE corner of the Dead Sea, in the 
Wadi el Hasa — grid reference x 198,800 y 047,000. 

Thickness : 27.5 m (90 ft). 

Lithology : Top (i), 5.5 m (18 ft) thick; calcareous sandstone, 
grey, hard, well-cemented, with green malachite, speckling, over- 
lying limestone, grey-brown sandy, hard — (ii), 1,5 m (5 ft) thick, 
marls, argillaceous, grey, finely sandy; manganese ore in dentritic 
forms; traces of fossils; — Base (iii), 20.5 m (67 ft) thick; mica- 
ceous shales, sandstones and marls, red, grey, green and purple. 

Fossils : Indeterminable traces. 


Age : Considered Lower Cambrian from its stratigraphic posi- 
tion. 

Underlying : The Quweira sandstone and conglomerate for- 
mation : contact disconformable. 

Overlying : The Burj limestone formation: contact confor- 
mable. 

Other localities : Not definitely known elsewhere, though it 
has been thought to be present in the Wadi Munei'iya (Meneiaieh) 
in the Negev, S. Palestine. 
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Remarks : Although no angular unconformity has been repor- 
ted between the Quweira formation and the Hasa shale lentil, and 
occasional thin micaceous sandstones in the former suggest conti- | 
nuity of sedimentation, yet the sudden complete cessation of | 
pebble conglomerate deposition indicates that some considerable | 
change in the relation of source to depositional area had taken 
place. 


HASB:SERIES 4805 45.5745 JPR Ee Neogene 
See: HOSB SERIES and USDOM GROUP. 


HATHIRA SANDSTONE FORMATION 
Upper Jurassic - Lower Cretaceous 


Author : Originally defined and named « Kurnub sandstone » 
in the Negev, S. Palestine, by L. DAMESIN in unpublished work, 
1933. Name « Wadi Hathira (Kurnub) sandstone » given by S.H. 
Suaw, 1947. Re-defined in Jordan by R. WeTzez and D. M. Mor- 
TON, 1958. 


Synonymies : Nubian sandstone (part); J. RUSSEGGER, 1845. 
Grès de Petra, L. LARTET, 1869. Nubian sandstone, Cenomanian, 
E. Huzz, 1886. Nubian sandstone - Cambrian to Cretaceous, M. 
BLANCKENHORN, 1914. Peträische facies (part); L. Kober, 1919. 
Multi-coloured Cretaceous sandstones; Kurnub sandstone; L. Da- 
MESIN, unpublished work, 1933. Nubian sandstone, Lower Creta- 
ceous (part); G.S. Braker, 1936, 1939. Nubian sandstone facies 
(part); L. Prcarp, 1938 (a). Kurnub sandstone; P.D.P. geologists in 
Company Reports, 1940-1944. Wadi Hathira (Kurnub) sandstone; 
S.H. SHaw, 1947. Kurnub sandstone, correlated with the Wadi 
Hathira (Kurnub) sandstone; A. M. QUENNELL, 1951. Lower Cret- 
aceous Nubian; M. W. Barn and D. Barr, 1953. Grès de Hathira; 
R. Werzez and D. M. Morton, 1958. 


Type section : Originally defined from a section on the NW 
flank of the Wadi Hathira (Kurnub) anticline in the Negev, S. Pa- 
lestine; grid reference roughly x 148,00 y 045,000. 


Reference section im Jordan: At Ain Khuneizir, 5 km S of 
Nahr az Zarqa in East Jordan; grid reference-top x 213,750 
y 172,250 : base x 212,200 y 172,500. 

Thickness : 214 m (702 ft). 

Description : Top (i), 24 m (79 ft) thick; a glauconitic, calca- 
reous, yellow sandstone bed caps a sequence of coarse-grained 
sandstones, soft, white, yellow, pink or purple, with some thin 
beds of grey shale. — (ii), 25.5 m (84 ft) thick; a bed of yellow 
dolomite, hard, forming a ledge, caps an alternation of coarse 
sandstones, yellow, white and purple, of torrential bedding, passing 
laterally to sandy and marly limestone with remains of Gastro- 
pods; gypseous shales, green and yellow, including yellow marly 
limestones with Lamellibranchs and Gastropods; calcareous ferru- 
ginous sandstones; sandy shales, grey-green, yellow and purple; 
marly limestones partly dolomitic, green and yellow and vari- 
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coloured towards the base, where there are also lenses of sand- 
stone, in places glauconitic or gypsiferous, sometimes with plant 
debris, sometimes with remains of Fishes and Echinoids and small 
Gastropods. The bedding is often false and shows truncation. — 
(iii), 30.3 m (99 ft) thick; sandstones, rather soft, white, yellow, 
pink or purple, with torrential and cross-bedding often truncated; 
with some interbeds of shale, grey-green, yellow and purple. (At 
the base of this sequence is the Ain Khuneizir spring of water). 
— (iv), 9 m (30 ft) thick; sandy shales, marls and limestones, slate- 
grey, with plant remains; and yellow, dark brown, green and red, 
with molds of Lamellibranchs, Fishteeth, Knemiceras sp., and 
plant remains. — (v), 34.2 m (112 ft) thick; sandstones, often marly 
or shaley, white, yellow, pink, violet, dark red; with interbedded 
shales often sandy, red, green, brown or grey, sometimes ferru- 
ginous; torrent-bedded and often truncated : plant debris spora- 
dically throughout. — Base (vi), 91 m (299 ft) thick; sandstones, 
rather soft, mainly coarsegrade in thick sequence, white, pink, 
yellow, violet, with torrential — and truncated — bedding; occa- 
sional lenses of quartz gravel; sometimes ferruginous and with 
iron-pan crusts; interbedded with relatively thin sandy marls, 
shales, marly shaley sands, green, slate-grey, olive-green, brown, 
chocolate. At the base is coarse conglomerate 1 m (3 ft) thick, with 
pebbles of quartz, and rolled blocks of Jurassic limestone 5 to 
20 cm diameter. The only fossils are plant remains in the lowest 
beds. 


Age: Plant remains from the Nahr az Zarqa section were 
determined as Cretaceous by Epwarps (1929) in Brake, 1939. 
Knemiceras indicate more precisely Lower Cretaceous (Albian) 
age. The age of the formation as a whole is taken as Upper 
Jurassic-Lower Cretaceous. 


Underlying : The Huni formation; contact unconformable with 
a basal conglomerate over an erosion surface marking a gap of 
unknown importance. 


Overlying : The Judea limestone formation: contact confor- 
mable and gradational. 


Other localities : The formation is exposed in the upper part 
of the cliffs and mountain slopes bordering the Rift Valley on the 
E, from Nahr az Zarqa to Naqb Ashtar. Sections measured at 
Zarqa Ma'in, 234 m (768 ft) thick, and at edh Dhira, 167 m (548 ft) 
thick (WErzEL and Morton, 1945); at Wadi Musa near Petra, 97 m 
(318 ft) thick, and at Naqb Ashtar, 71 m (233 ft) thick (Nasr and 
Morton, 1946, 1947). Also SE of Quweira, and at Mudawwara, 
150 m (492 ft) thick (QUENNELL, 1951). 

In West Jordan the formation can be seen in the Wadi Faria 
near Nablus, where an intercalation of sandy limestones, some- 
times oolitic, of established Aptian age, occurs. Below are basalt 
flows and ash beds, but the base is not exposed (BLAKE, 1936; 
BLAKE and Gorpscnuuipr, 1947). The lower part of the overlying 
Judea limestone formation here is of Albian age. The sandy ferru- 
ginous limestones W of Ramallah also belong to the formation. 
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In the Negev, S Palestine, the formation is exposed in the core 
of the Wadi Hathira (Kurnub) anticline, where an intercalation 
of Aptian/Albian age is proven; and also in Wadi Raman structure. 


Remarks : The formation is of continental, fluviatile, deltaic, | 


and occasionally marine beach or shallow shore deposition. 
Where the Raman group of Triassic-Jurassic marine sedi- 


ments is present, it separates the Hathira sandstone formation 
from the older Petra sandstone series or its components. Where the | 


marine group is absent, distinction is not so easy, but can never- 


theless be made both in the field and on aerial photographs, the | 


Hathira being everywhere more vividly coloured and also softer, 
thus giving a more rounded topography accompanied by slopes 
of scree sand. 

Although some volcanic activity accompanied the sedimenta- 
tion in the Negev, S. Palestine; in the Wadi Faria in West Jordan; 


and in the Lebanon; none has been proved in East Jordan. It seems | 


possible, however, that the acid trachyte dyke and sill in the 
Triassic Humrat Ma'in deltaic formation of the Wadi Ayun Musa, 
could be a Lower Cretaceous intrusion by analogy with the 
occurrences in the Negev, S. Palestine. 

In 1951 A. M. QUENNELL employed the name « Kurnub sand- 
stone » for the exact equivalent of the « Wadi Hathira (Kurnub) 
sandstone » of S. H. SHAw, 1947. The name « Kurnub » or « Kor- 


nub » has been employed in the past to designate Upper Tertiary | 
sandy beds in the Wadi Araba and in the Negev, S Palestine, as | 


QUENNELL noted. (See : BLAKE, 1928; Prcarp and SoLomonica, 1936; 


Prcarp, 1938 (a)). WETZEL and Morton, 1958, revert to, and shor- | 
ten, SHAW's 1947 term to « Hathira sandstone formation» and | 
recommend that this should be adopted to avoid further confusion. | 
The name « Kurnub » is in current usage in Jordan to some extent, | 


HAWARA (WADI, CIRQUE) : Purple and 
green micaceous shales in... 


VIN C or So BS 2e Palaeozoic | 


Term used by G.S. Brake, 1939, who considered the age | 


Triassic. 
See: QUNAYA SANDSTONE and SHALE FORMATION. 


HISBAN LIMESTONE FORMATION OF THE RAMAN 


GU T Vee ee Triassic, Muschelkalk | 
Author: R. WETZEL, P.D.TJ. Report, 1947. R. WETZEL and | 


D. M. Morton, 1958. 


Synonymies : Triassic, Wadi Hisban (part); B. K. N. WYLLIE, | 


K.A. CaMPBELL, G.M. Less, A.P.O.C. Report, 1923. Triassic, (Raibl), 
(Werfenian), Muschelkalk; L. R. Cox, 1924, 1932. Trias, Muschel- 
kalk; G. WagNER, 1934. Triassic; G.S. Braxe, 1936. Triassic - 
reddish sandy limestone intruded into by two dykes; BLAKE, 1939. 
« Member ‘C’ of Rumman limestone», J. W. Gwinn and S.N. 
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Nasr, P.D.P. Report, 1940: « Rumman limestone » (part); P.D.P. 
geologists in Company Reports 1940-1944. Middle Triassic; 
L. Picarp, 1943. Triassic - predominantly calcareous series - Wadi 
Ramman; S. H. Suaw, 1947. Hisban limestone formation; R. WET- 
ZEL, P.D.T.J. Report, 1947. Zarqa group (part); red, sandy lime- 
stones; Middle Triassic, Muschelkalk; A.M. QuENNELL, 1951. Trias- 
sic : middle calcareous series; at Wadi Ramman; M. W. BALL and 
D. Barr, 1953. Calcaire de Hisban, Muschelkalk; R. WETZEL and 
D. M. Morton, 1958. 


Type section: In the core of the Wadi Raman (Rumman) 
structure, Negev, S Palestine. 293 m (961 ft) thick as originally 
defined by P.D.P., but 202 m (663 ft) excluding the 91 m (229 ft) 
of basal sandy shaley beds probably equivalent to the Jordan 
Humrat Ma'in deltaic formation. 


Reference section in Jordan: In the Wadi Saiyala (near the 
Wadi Hisban) about 6 km NE of the NE corner of the Dead Sea: 
grid reference x 210,400 y 113,400. 


Thickness : 67 m (220 ft). 


Description : Top (i), 0.2 m (2/3 ft) thick; dolomitic crust, 
fawn, with Encrinus stems, Myophoria sp., Paraceratites binodosus 
Mojs. — (ii), 3.5 m (11 ft) thick; sandy limestone, ochreous and red, 
finely bedded, highly fossiliferous, capped by a ferruginous quart- 
zitic sandstone. — (iii), 27 m (89 ft) thick; limestone dark grey- 
brown with branching concretions, and some more marly bands, 
dark red to yellow, passing down to more crystalline limestone, 
slate-blue, with branching concretions, fossiliferous with abundant 
Terebratulas and Myophorias. A purplish marl, one third of the 
way down, consists largely of volcanic ash. — (iv), 3 m (10 ft) 
thick; shales, purple and red, locally green, with a bed of marly 
limestone carrying Nautilus sp. — (v) 12 m (39 ft) thick; cliff- 
forming marly limestones, yellowish with red patches, somewhat 
dolomitic near the top: abundant fauna of Reubenia sp. Myo- 
phoria sp., Coenothyris sp., Pseudocarithiwm sp. — (vi), 8 m (26 ft) 
thick; shales, green, enclosing a thick bed of limestone with 
branching concretions. — Base (vii), 13 m (43 ft) thick; dolomite, 
grey and dark, with beds of marly limestone and marl, yellow. 

Age : Triassic, Muschelkalk, from fossils determined in other 
collections and sections. 


Underlying : Not exposed in the type section: in adjacent 
sections, the Humrat Ma'in deltaic formation : contact gradational. 


Overlying : Beds probably of a-typical Zarqa gypsum for- 
mation: contact may be slightly disconformable representing a 
small time gap, indicated by the « dolomitic crust ». In the Nahr 
az Zarqa section 40 km further N, typical Zarqa gypsum formation 
overlies conformably. 


Other localities : In the Wadi Numeira near Feinan, (rough 
grid reference x 200,000 y 007.000), BLake (1939) found limestones 
with Gastropods and Corals thought by Cox (1924) to be possibly 
of Triassic age : these beds are separated by only a small thick- 
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ness from the pre-Cambrian in this locality. In the Wadi Hisban, 
(approx. grid reference x 216,000 y 137,000), WYLLIE, CAMPBELL 


and Less (1923) found 50 m (164 ft) of limestone, red-brown, well- . 


bedded, highly fossiliferous in the lower half. From here L.R. Cox 
(1924, 1932) determined :- Brachiopods: Coenothyris vulgaris 
Schloth., Lingula cf. tenuissima Bronn. var. zenkeri Alb., Lamel- 
libranches: Nucula sp.; Hoernesia (Reubenia) hesbanensis Cox; 
H. (R) attenwata Cox; H. (R). sp.: Daonella sp.; Ostrea montis- 
caprilis Klipstein; Plicatula (Pseudoplacunopsis) fissistriata (Win- 
kler); Pecten (Pseudomonotis) inaequistriatus Munster; Myalina 
tommasii Salomon var. obtusa Salomon; Mytilus (Myalina) sp.; 


Lima lineata Schloth.; Mysidioptera cf. vix-costata Stoppani; | 


Myophoricardium lineatum Woehrmann (?); Myophoriopsis jorda- | 
nensis Cox; Schafhautlia subquadrata Parona; Anodontophora | 
munsteri Wissmann; Myochoncha aff. goldfussi Dunker; Myophoria | 
transversa Bornmann; M. blakei Cox; Myochoncha giebeli Cox | 
nom. nov.; Chlamys cf. reticulata Schloth.; Gervillia cf. exporrecta | 
Lepsius; G. bouei Hauer; Burmesia (?) posteroradiata Cox; Tra- | 


peziwm (?) sp.; Gastropods: Natica sp.; Omphaloptycha (?) sp.; 
Spirostylus (?) sp.; Cephalopods: Beneckeia sp. aff. buchii Dun- 


ker; Reptiles: Nothosaurus sp. — In the Nahr az Zarqa 40 km | 
further N, at the mouth of the Wadi Huni (grid reference x 219,000 | 
y 177,000), 5.5 m (18 ft) of limestone outcrops. It is slate-blue to | 


grey-green, finely bedded, locally oolitic, or marly and paper- 
bedded : with a partition of shales and clays, dark green, yellow 
or grey, sometimes slightly sandy, in the midst. It carries rare 
Myophoria sp., shell fragments in the bottom beds, and vertebrate 
debris in the upper ones. The base of the formation is not exposed, 
but the type Zarqa gypsum formation of Jordan overlies it con- 
formably. 

In the Negev, S. Palestine, the Hisban limestone is well deve- 
loped in the Wadi Raman (Rumman); and a small amount is 
poorly exposed in the Jebel Ureif. In Sinai the formation occurs 
in Araif an Naje just across the border from Jebel Ureif. 


Remarks : The Hisban limestone is the most frankly marine 
part of the transgression which began in Lower Triassic (Wer- 
fenian) times. But it was presumably laid down close to a flat 
shore, and thus was liable to considerable change of facies with 
every slight alteration of depth and environment. 

The occurrence in the Wadi Numeira near Feinan (BLAKE, 
1939), where doubtfully dated Triassic (Cox, 1924) occurs sepa- 
rated from the pre-Cambrian by only a small thickness of other 
beds (QUENNELL, 1951), suggests that there may have been consi- 
derable local erosion in pre-Hisban times. 

From the description available it appears possible that the 
« Mulussa limestone » of the Ga’ara depression in W Iraq, 450 km 


to the ENE, is the equivalent of the Jordan Hisban limestone, | 


although the Upper Triassic age quoted on rather sparse fossil 
evidence for it does not accord with the Middle Triassic age of 
the Jordan beds. (See H. V. DuNN1NGTON, L.S.I., Iraq, 1959). 
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Beds of Triassic age are not known in Lebanon and Anti- 
Lebanon; but in the Palmyra district of Interior Syria a borehole 
penetrated a considerable thickness of dolomites with some anhy- 
drite, overlying dark shales, the whole being supposedly of Juras- 
sic/Triassic age (L.S.I., Syrie Intérieure, 1964). Lithological cor- 
relation with Jordan does not seem possible. No beds resembling 
= shine limestone have so far been reported from N Saudi 

abia. 


HOMEJMA SANDSTEINE .......... Palaeozoic - ? Mesozoic 


Term used by L. Koper, 1919, quoted in Prcanp, 1953. 


See: PETRA SANDSTONE SERIES and RAM SANDSTONE FOR- 
MATION. 


HOSB SERIES : (Usdom, Utluk, ... Kornub, Series) .. Neogene 


Terms used by G. S. BLAKE, 1928, 1936; and L. Prcanp, 1943. 
See: USDOM GROUP. 


HUMRAT MA'IN DELTAIC FORMATION OF THE RAMAN 
CRO Ue CR ee LE TRE Triassic, Werfenian 


Author : R. WETzEL and D. M. Morton, 1958. 


Synonymies : Sandstone and marls with Lingula, Wadi His- 
ban; B. K. N. WYLLE, K. A. CamP8eLz, G. M. Less, A.P.O.C. Report, 
1923 : Triassic; L. R. Cox, 1924, 1932. Fossiliferous micaceous sand- 
stones, brown and purple; and shales, purple and yellow, with 
Lingula at Zarqa Ma’in (but NOT the green sands and unfossili- 
ferous shales 91 m thick below them); G.S. Brake, 1936, 1939: 
Lower Trias - Werfenian; L.R. Cox, 1932. Rumman (Raman) group 
(part); J.W. GwiNN and S.N. Nasr, and P.D.P. geologists in Re- 
ports, 1940-1944. Triassic - sandstones and shales with Lingula; 
S. H. SuHaw, 1947. Zarqa group (part); Lower Triassic (Werfenian), 
Zarqa Ma'in; A.M. QUENNELL, 1951. Triassic-lower « sandy- 
shaley » series with some gypsum at the top, Wadi Raman, S. Pa- 
lestine; M.W. Batt and D. Barr, 1953. Formation deltaique de 
Humrat Ma'in (Werfenien); Trias deltaique de Humrat Ma'in; 
Trias littoral au NE de la Mer Morte; R. WETZEL and D.M. Mor- 
TON, 1958. 


Type section. — Just N of the Wadi Zarqa Ma'in, from the 
Dead Sea towards the plateau of Humrat Ma'in: grid reference 
x 204,450 y 115,700 to x 205,600 y 115,500. 


Thickness : 284 m (932 ft). 


Description : Top (i), 58 m (190 ft) thick; coarse-grained sand- 
stones with cross-bedding, white and yellow often iron-stained, 
with some horizons of quartz granules; rare beds of clayey sand- 
stone, pale grey to purple; the whole weathering with a black 
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desert crust. — (ii), 39 m (128 ft) thick; shales, green and purple 
in beds 3 to 5 m (10-16 ft) thick with more sandy intercalations; 
rare marly limestone up to 0.7 m (2 ft) thick, greenish-yellow; 
prints of bivalves in both sandstone and limestone. — (iii), 3 m 
(10 ft) thick; basalt flow, interstratified. — (iv), 53 m (174 ft) 
thick; sandstones, white, pink and yellow, carrying imprints of 
fossils; with interlaminated green shales and thin sandy limestones; 


passing down to sandy limestones, fawn, well-bedded, alternating | 


with marly limestones, greenish to pink, with interbeds of green | 


shales: there is a glauconite horizon near the base. — (v), 76 m 
(249 ft), thick; sandstones, yellow, white or pink, in beds 3 to 6 m 


(10-20 ft) thick, separated by green shales and shaley micaceous | 
sandstones; passing down to fine purple micaceous sandstones, 


alternating with yellow and red sandstones and green to purple 
shales, with streaks of fine quartzite carrying Lingula — and a 
marly red pseudo-oolitic band also with Lingula sp.; the lowest | 
part has alternations of coarse false-bedded sandstone, yellow 
and purple, with quartz gravel and lentils of green shale in the 
fine purple micaceous sandstone; there are some plant remains 
scattered throughout. — Base (vi), 56 m (184 ft) thick; sandy 
marl, grey and purple, coaly and pyritic, at the top (3 m, 10 ft), | 
passing down to cliff-forming, false-bedded sandstones, pink to | 
purple, with trains of quartz granules and some iron-pan crusts, 
the whole weathering with a black desert crust (21 m, 69 ft); 
passing down to thick-bedded sandstones, red, purple, white or | 
yellow, often false-bedded, with lentils of quartz gravel, and near | 
the base of shales, green and purple. | 


Age: Lower Triassic-Werfenian, from fossils collected in | 
other sections. 


Underlying : The Um Sahm/Ram sandstone formation; contact 
apparently gradational. | 


NL ae : The Hisban limestone formation; contact confor- | 
mable. | 


Other localities : Wadi Ayun Musa (grid reference x 214,000 | 
y 134,200 to x 215,000 y 133,300), where 46 metres (151 ft) of the | 
formation is exposed, with Myophoria laevigata Gold., Reubenia | 
spp., R. attenuata Cox, and crinoids: there are also two horizons | 
of pyroclastics and volcanic ash, and one of ripple marks. Towards | 
the top there are small lentils of gypsum, and the whole is crown- | 
ed by a flat-lying vein or sill of acid trachyte. This exposure is | 
called « Trias littorale au NE de la Mer Morte » by the authors. | 
— Near Wadi Zarqa Ma’in, BLake (1936, 1939) described 15 m | 
(49 ft) of shales, purple and yellow, with sandy bands, carrying | 
Lingula tenuissima Alb., and Pseudomonotis (Claraia) aurita 
Hauer : below come 61 m (200 ft) of brown and purple micaceous | 
sandstones with Anodontophora munsteri Wiss., A. fassaensis | 
(Wissman in Munster), Pseudomonotis (Claraia) aurita Hauer, | 
Myophoria transversa Born., M. praeorbicularis Bittner, M. laevi- | 
gata (Zieten), Lingula tenuissima Bronn. (The 91 m of green un- | 
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fossiliferous sandstones and shales which underlie these beds and 
which were referred to the Trias by Brake (1939), have been 
found by Prcarp (1942) to carry prints of Protichnites and Cru- 
ziana d'Orb., and are therefore placed by him in the Palaeozoic 
(? Silurian); while WErzEL and Morton (1958) place them in their 
Qunaya sandstone and shale formation — Upper Quweira sand- 
stone of Quennell, 1951). 

It seems possible that the basal 91 m (299 ft) of the Raman 
(Rumman) group as defined by P.D.P. in the Negev, S. Palestine, 
and there included as the bottom of the Hisban limestone for- 
mation, correlate with the Humrat Ma'in formation of Jordan. 


Remarks : No sharp line can be drawn between this formation 
and the Um Sahm/Ram sandstone formation, into which it appears 
to pass gradationally both vertically and laterally. On grounds of 
supposed lateral passage Quennell (1951) accepts Triassic age for 
the upper part of the Um Sahm/Ram continental formation. WET- 
ZEL and Morton, however, are hesitant and prefer to assume ver- 
tical passage (1958). 

The occurrence of micaceous sandstone and shale in the for- 
mation, whereas none is reported from the Ram and Um Sahm 
sandstone, suggests that somewhere older formations had become 
exposed to erosion. 

The appearance of volcanics in the Humrat Ma'in and Hisban 
formations (Lower and Middle Triassic), as evidenced by a basalt 
flow and by pyroclastics, is unparalleled in the Levant so far as 
known. (The syenite-porphyry stock and sills of Wadi Raman 
and Jebel Ureif in the Negev, S. Palestine, — where there are 
also trachyte sills in the Lower Cretaceous — previously thought 
to be of Triassic age (P.D.P. Reports), have now been shown almost 
certainly to be of Lower Cretaceous age and younger than the 
basalt dykes and sills which they cut, although these last are of 
Jurassic and Lower Cretaceous age themselves (BALL and Barr, 
1953). This S Palestine igneous activity, particularly the basaltic 
phase, is thus in accord with the terminal Jurassic and Lower Cre- 
taceous activity of the Lebanon and Anti-Lebanon (DUBERTRET, 
1955). In view of the foregoing it seems possible that the trachyte 
sill in the Wadi Ayun Musa section of East Jordan could also be 
of Lower Cretaceous age). 

No equivalent of the Humrat Ma’in formation is recognisable 
in other adjoining countries. In a borehole in Interior Syria, shales 
as known at the base of a Jurassic/Triassic dolomite and anhydrite 
sequence (L.S.I., Syrie intérieure, 1964). In the Ga'ara, W. Iraq, 
450 km to the ENE, the age-equivalent beds appear to be the 
«< Gaara sandstone formation» which is, however, entirely 
continental and would seem to correlate with the Um Sahm/ ? 
Ram sandstone rather than with the Humrat Ma'in formation. 
(See H. V. Dunnineron, L.S.I., Iraq, 1959). In Saudi Arabia the 
exposures of rocks of known Triassic age are all very distant (more 
than 1,000 km) and no correlation seems possible. 
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HUNI FORMATION OF THE RAMAN GROUP 
Middle Jurassic-Bathonian 


Author : L. DAMEsi in P.D.P. Report, 1946. 


Synonymies : Jurassic fossils, Nahr az Zarqa; WETZSTEIN, 1859. 
W. Lipsy and E.R. Hosxins, 1905; B. K.N. WYLLIE, K. A. Camp- 
BELL, G. M. Lees, A.P.O.C. Report, 1923. Jurassic of Kurnub; S. Pa- 
lestine; S. R. Capps, unpublished Report, 1924. Jurassic : Bajocian- 
Bathonian; L.R. Cox, 1925; H. Murr-Woop, 1925. Jurassic: ? | 
Callovian; J.A. DoucLas in L. DAMESIN, unpublished, 1935, quoted 
in G. S. BLAKE, 1939. Jurassic of Nahr az Zarqa; Jurassic: Bajo- 
cian-Bathonian; G. S. BLAKE, 1936, 1939. Rumman limestone (part), 
P.D.P. geologists, in S. Palestine, 1940-1944. Jurassic; L. PICARD, 
1943. Bathonian; M. AvNIMELECH, 1945. Jurassic; S.H. SHaw, 1947. 
Zarqa group, Triassic-Jurassic (part); A. M. QUENNELL, 1951. Ju- 
rassic (marine), in S. Palestine; M. W. Batt and D. Barr, 1953. 
Cladocoropsis Marls and Limestones, Sequanian : Shuqraia Lime- 
stone with Marl, Argovian: Somalirhynchia-Putealiceras Marls 
and Limestones, Lower Oxfordian: Eligmus-Grossouvria Marls 
with Limestone, Upper Callovian: Eligmus-Erymnoceras Lime- 
stones and Marls, Lower and Middle Callovian : in Wadi Hathira, 
Negev, S Palestine; R. G. S. Hupson, 1958. Formation calcaire et 
marno-gréseuse de Huni (Jurassique moyen); R. WETZEL and. 
D. M. Morton, 1958. 


Type section: Nahr az Zarqa section in East Jordan; grid 
reference: Wadi Hihi x 220,300 y 177,300 to x 220,300 y 117,800 | 
for the lower part; and Wadi Huni x 219,100 y 177,900 to x 219,350 | 
y 178,100 for the upper part. | 

Thickness : 221,6 m (727 ft). 


Description : Top (i), 9 m (30 ft) thick; shale, grey, with fine | 
sandy crusts; some plant debris .— (ii), 31 m (102 ft) thick; marls, 
grey, pink and brown, and marly limestones, yellowish, with oc- | 
casional sandy horizons; passing to shales, grey-brown, with | 
sandy and shelly bands towards the base. There is a zone with | 
branching calcareous nodules, and also an iron-pan crust, in the 
lower part. Highly fossiliferous especially near the top, with | 
Rhynchonella spp., Cymatorhynchia quadriplicata Hartmann, Te- | 
rebratulas, T. cf. maxillata, Avonothyris jordanensis Muir-Wood, | 
Heimia furciliensis Haas, H. jabbokensis Muir-Wood, Eudesia car- | 
dium Lmk., Eligmus rollandi Douv., and var.; E. sp.; Pholadomya | 
sp.; Trigonia sp., Astreides cf. montlivaltia sp.; sponges; crinoids; | 
Holectypus sp.; Neritodomus sp. and small gastropods; Calcisphera | 
sp.; Nautiloculina oolithica Mohler; N. sp.; Trocholina elongata | 
Leupold; Ammobaculites sp.; Algae. The basal 5.5 m is particu- | 
larly a Trocholina zone. — (iii) 9.5 m (31 ft) thick, dolomitic de-| 
trital limestone and dolomite, grey tinged with yellow and pink,| 
with Nautiloculina sp., Miliola sp. — (iv), 24.9 m (82 ft) thick; 
limestones, marly limestones and marls, grey to pink and yellow, | 
in places partly silicified, with occasional sandy horizons. Fossils. 

| 


are Cymatorhynchia quadriplicata Hartmann; Terebratula asia- | 
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tica? Krum.; T. sp.; Terebratulina sp.; Eudesia cardium Lmk.; 
Kingena orbis Quenst.; Heimia jabbokensis Muir-Wood; Eligmus 
sp.; Lima sp.; Gryphaea sp.; Alectryonia sp.; Pectem sp.; Oyster 
lumachelles; Neritodomus sp.; Orthochetus sp.; Pseudodiadema 
sp.; Glypticus sp.; Clypeina sp.; Algae and Sponge spicules, Calci- 
sphera sp.; Nautiloculina sp. — (v), 52.1 m (173 ft) thick; alter- 
nations of sandy marls, slate-grey or yellow, sometimes with veins 
and crystals of gypsum; marly and sometimes sandy limestones, 
yellowish, and limestones, pinkish-grey or brown; with occasional 
cliff-forming thick beds of sandstones, ochreous yellow, ferru- 
ginous, brown, sometimes false-bedded, and with lenses of quartz 
gravel. The sandstones carry traces of fossil wood : the other beds 
are often very fossiliferous with Rhynchonellids Terebratula sp.; 
Eudesia cardium; Cymatorhynchia ? quadriplicata; C. sp.; Heimia 
furciliensis Haas; Eligmus rollandi Douv; Pholadomya inornata 
Sow., lamellibranchs; Alectryonia sp.; Cardita sp.; Ostrea sp.; 
Cylindrites sp. — (vi), 13,5 m (44 ft) thick; sandstone. coarse, 
ferruginous, dark brown to violet, with some bands of sandy 
limestone, in the upper half; and shales, grey and yellow, passing 
down to coarse crystalline sandy limestone, partially dolomitic, 
weathering deep reddish colour. — (vii), 55.1 m (181 ft) thick; 
alternations in thick groups of cliff-forming thick-bedded lime- 
stones, grey to yellow; with softer marly limestones, yellow or 
grey, interbedded with grey-brown, hard, crystalline limestones. 
Near the base of the sequence is an horizon of branching calca- 
reous concretions. Fossiliferous throughout (except for a cliff near 
the base) with Burmirhynchia tumida Buck; Cymatorhynchia ? 
quadriplicata; Eudesia cardium; Rhynchonellids; Terebratulids; 
Eligmus rollandi; Lima sp.; Lamellibranchs; Oysters; Echinoids; 
Cidaris sp.; Gastropods; Corals; Clypeina sp.; Algae; Nautiloculina 
sp. — (viii), 11 m (36 ft) thick; shales, slate-blue, with ferruginous 
sandstones in the upper part, carrying plant debris. — (ix), 10,1 m 
(33 ft) thick; cliff-forming limestones grey to yellow, with inter- 
beds (thin) of marl. Fossils - Rhynchonellids, Terebratulids Eu- 
desia cardium Lmk; small Gastropods; Echinoids — Base (x), 
3.8 m (12 ft) thick; sandstone, calcareous, ferruginous, oolitic, with 
thin bands of clay, passing towards its top to oolitic marl, yellow- 
brown, with ooliths of iron oxide; and then above to shale, slate- 
blue patched with violet. The sandstone, especially at its top, is 
very fossiliferous with Rhynchonella moravica Uhlig.; Terebra- 
tulids; Pholadomya sp.; small Gastropods; Ammonites; Cidaris 
glandaria Lang; Corals (Astreids and Turbolinids). (Determina- 
tions, L. R. Cox, 1924, 1925, 1932; H. Murr-Woon, 1925). 

Age : Middle Jurassic (? Bajocian) — Bathonian — (? Callo- 
vian). 

Underlying : The Subeihi plant-bearing sandstone formation; 
contact gradational. 

Overlying: The Hathira sandstone formation with a basal 
conglomerate made up of pebbles of quartz and rolled cobbles of 
Jurassic limestone, 5 to 20 cm diameter: contact unconformable 
over an erosion surface. 
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Other localities : In Wadi Barud, 20 km SSW of Nahr az Zar- 
qa; grid reference x 208,500 y 159,000; 148.8 metres (488 ft) are 
exposed, consisting of — top (i), 10 m (33 ft) thick; of marly lime- 
stone carries corals : - (ii), 90.5 m (297 ft), thick; sandstones, ferru- 
stone carries corals : — (ii), 90.5 (297 ft), thick; sandstones, ferru- | 
ginous, brown, hard, and brown, white, yellow and violet, softer | 
and looser; sometimes marly and with a bed about the middle, of | 
marly sandy limestone, yellow, and gypsiferous shale, green. There | 
are sometimes ripple marks, and in parts torrential stratification. | 
— Base (iii), 48.4 m (159 ft) thick; dolomite, yellow, grey and 
purple, massively bedded; with sandstones, yellow and brown, of 
torrential bedding in the middle. — Other wadi valleys show small | 
outcrops, in one of which, 20 km S of Nahr az Zarqa, M. AVNIMELECH | 
(1945) found Cymatorhynchia (?) quadriplicata Zieten, and var; | 
Rhynchonella cf. orbignyana Oppel; Eudesia cardium; Solarium 
aff. cossmani Bigot; indicative of Bathonian age. — Additional 
fossils found in other collections and localities are: Lobothyris | 
ventricosa (Davidson); Eligmus rollandi var. asiaticus Douv.; E. 
rollandi var. jabbokensis Cox; Ostrea israelis Cox; (from WYLLIE, | 
CAMPBELL & LEes, 1923, and Cox, 1924). Burmirhynchia sp. cf. | 
Daghanirhynchia macfadyeni Muir-Wood; Cymatorhynchia (?) | 
quadriplicata (Zieten), Eudesia plana Hoppe; Ceromyopsis sp. cf. | 
rostrata Douv.; Pholadomya deltoidea (J. Sow); P. lirata (J. Sow); | 
Trigonia sp.; Gryphaea costellata Douv.; Plicatula sp.; (Cox, 1924, | 
1925, 1932; Murr-Woon, 1925; in BLAKE, 1939). Terebratula (Gonio- | 
thyris) cf. kekna; T. cf. bicaniculata; Pholadomya escheri; P. texta; | 
P. carinata; Modiola laitmairensis; M. aspera; Cyprina sp.; Cero- | 
mya concentrica (?); Homomya gibbosa; Eligmus laevis; Cheno- | 
pus choffati; Natica sp.; Pleurotomaria sp.; Stomechinus sp.; Ho- | 
lectypus herrsisphericus; H. aff. depressus; Dimorphastrea sp.; 
Trochocyatus sp.; (J.A. Douglas im L. Damesin, 1935, quoted in 
Braker, 1939). 

It is believed that these beds have been met with in boreholes 
drilled in search of oil near Hebron, and at Ramallah, N of Jeru- 
salem. In the latter, the formation would seem to be some 900 m- 
(2953 ft) thick or more. It is likely that the formation also occurs 
in the Suweilih borehole some 15 km NW of Amman. | 

In the Negev, S Palestine, the Huni formation is well deve- 
loped and exposed in the core of the Wadi Hathira (Kurnub) > 
structure (R. G. S. Hupson, 1958); and poorly developed in a 
shoreward facies in the Wadi Raman structure. | 


Remarks: It is evident that this formation where seen in 
Jordan was deposited close to a flattish shore so that small varia- 
tions in depth of water and environment could cause considerable 
changes in facies. Further to the SW, W, and NW the Jurassic 
sediments, which appear to be the general equivalent of the Huni 
formation, are very much thicker, viz : — In Jebel Maghara, 65 km 
SW of el Arish in N Sinai, over 2.000 m (6560 ft), and in the el 
Khabra borehole, 66 km SSW of Gaza 1.429 m (4.689 ft), unbotto- 
med in both cases (Barı and Barr, 1953). In the Ramallah well 
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apparently 900 m (2953 ft) plus. In Mount Hermon about 1450 m 
(4757 ft) (DuBERTRET, 1955). Apparently, the shelf declined fairly 
rapidly to the W along a curve roughly parallel to that of the 
shorelines drawn by Braxe (1937) and WeTzEL and Morton (1958). 

The « Muhaiwir formation » of the Ga’ara region in W Iraq, 
450 km to E.NE, seems to be the equivalent in part of the Huni 
formation, being of similar lithology and of Bathonian age : though 
the two formations appear to have few (determined) fossils in 
common (see H. V. DuNNINGTON, L.S.I., Iraq, 1959). 

Beds equivalent to this formation have not so far been repor- 
ted from N Saudi Arabia. 

Both at Nahr az Zarqa, and at Wadi Hathira (Kurnub) in the 
Negev, S. Palestine, thé Huni formation has suffered erosion, and 
the Hathira (Kurnub) sandstone follows above a conglomerate in 
the former case, and above a hard-pan haematitic crust in the 
latter case, both containing cobbles (up to 20 cm diameter) of Jur- 
assic limestone. Evidently considerable movement must have 
taken place in Upper Jurassic times to have provided such coarse 
detritus. Extensive movements, including faulting accompanied by 
extrusions of basalt and ash in some areas, and with contempora- 
neous erosion, certainly occurred in Lebanon and Anti-Lebanon. 
(DUBERTRET and WETZEL, 1949; DusERTRET, 1955). No igneous acti- 
vity in this period has as yet been proved in East Jordan though 
it has been reported from S. Palestine (Barn and Barr, 1953). 

Hupson (1958) considers that the Callovian-Lower Oxfordian 
fauna of Wadi Hathira, S. Palestine, belongs to the Ethiopian pro- 
vince, but that subsequently the faunal affinities were with the 
Mediterranean province. This change would seem to indicate that 
structural developments were in progress in the Eastern Medi- 
terranean region well before the end of the Jurassic. 


IGNEOUS ROCKS ....-..-- nn tnn Pre-Cambrian to Recent 


Igneous rocks are divided into two classes, viz : 

I. The plutonic intrusive are all of Pre-Cambrian age and are 
briefly described under Aqaba Granite Complex, q.v. 

II. The dyke rocks and volcanics fall into several age groups, 
viz: 


Older Pre-Cambrian: mainly dolerites in dykes, and por- 
phyries in younger and less regular dykes or irregular masses. 
See: AQABA GRANITE COMPLEX. 


Younger Pre-Cambrian: mainly dolerite dykes; but also 
some diabase-porphyrite dykes; some pyroclastics. 
See: SARAMUJ CONGLOMERATE FORMATION. 
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Older Palaeozoic : diorite dyke extending from Quweira to 
the SE: augite-nepheline-syenite in Wadi Numeira: basalt flow 
intercalated in the Qunaya formation at Wadi Zarqa Ma’in. | 

See: QUWEIRA SANDSTONE AND CONGLOMERATE FORMATION . 
and QUNAYA SANDSTONE AND SHALE FORMATION. | 

Mesozoic-Triassic : basalt dykes and a flow : pyroclastics. 

See: HUMRAT MA'IN DELTAIC FORMATION and HISBAN LIME- 
STONE FORMATION. 


Mesozoic-Triassic ? or Lower Cretaceous ?: acid trachyte 
dyke and sill. WErzEL and Morton (1958) consider this as of Trias- 
sic age : but in view of the Lower Cretaceous age of trachyte sills 
and stocks of syenite porphyry in S. Palestine (Barr & Barr, 1953) 
it seems possible that Lower Cretaceous age might apply here too. 


See: HUMRAT MA'IN DELTAIC FORMATION. 


Mesozoic-Middle Cretaceous : basalt, pyroclastics and tuffs at 
Umm al Fahm in West Jordan: probably of Upper Cenomanian 
age or at the Cenomanian-Turonian junction. 

See : JUDEA LIMESTONE FORMATION. 


Cainozoic-Eocene ? : diabase flow at 3-6 km W of Irbid. 
See: SAR’A CHALK AND FLINT FORMATION. 


Cainozoic-Eocene ? or Oligocene ?: basalt plug at Rafat in 
the Sharon foothills, West Jordan. 


See: JUDEA LIMESTONE FORMATION. 


Cainozoic-Oligocene ? Megaphyric dolerite dyke on the road 
from Kerak to the Ghor (QUENNELL, 1951). 


Cainozoic-Miocene-Pliocene : basalt flows from Jebel Shihan 
extending on both sides of the Wadi Mujib: basalt plug at Grain 
Sabt : basalt flows in the « Tiberias series » (Prcarp, 1943) : some 
flows of the Hauran basalt plateau. 


See : USDOM GROUP. 


Cainozoic-Quaternary : basaltic lava and scoriae around Ta- 
file: young flows of the Hauran basalt and Jebel Druze: young 
basalts in the Zarqa Ma’in and Yarmuk valleys. 


See: SAMRA FORMATION and LISAN MARL FORMATION. 


In the case of the younger extrusives a control by faulting is 
often visible, as has been especially remarked in the Megiddo dis- | 
trict of Palestine (AvNIMELECH, 1939). In East Jordan the long 
straight dykes show that similar control has operated from 
Palaeozoic times on. | 

| 
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JUDEA LIMESTONE FORMATION 
Middle Cretaceous (Albian-Santonian) 


Author: Name originally given by F. E. WELLINGs in P.D.P. 
Report, 1940, citing L. Prcanp, 1938 (b), for type section. The for- 
mation has been re-described in East Jordan by R. WETZEL and 
D. M. Morton, 1958. 

Synonymies : Middle Cretaceous limestone; Cenomanian-Tu- 
ronian limestone; informal terms of various authors. For other 
informal, arabic and palaeontological terms see ZUMOFFEN, 1926, 
and Prcarp, 1938 (a). Judea limestone; F. E. WELLINGS and P.D.P. 
geologists in Company Reports, 1940-1944. Ajlun series; A.M. 
QUENNELL, 1951. Judean limestone : M. W. Barr and D. Barr, 1953; 
G. Renovar, 1955. Calcaire de Judée (Cenomanian-Turonian- 
Santonian); R. WETZEL and D. M. Morton, 1958. 


Type section : Originally defined from a section near Jeru- 
salem described by L. Picarp, 1938 (b). A reference section was 
measured and described from the SE flank of the Wadi Hathira 
(Kurnub) anticline in the Negev, S Palestine, by P.D.P. geologists, 
and quoted in S.H. SHaw, 1947. 


Reference section in East Jordan : Suweilih section along the 
road from Suweilih to Nahr az Zarqa-Jerash, across the NW flank 
of the Suweilih anticline: grid reference x 229,800 y 169,900 to 
x 230,600 y 168,000 approx. 

Thickness : 470 m (1542 ft). 

Description: Top (i), Limestones with flint; 90 m (295 ft) 
thick; shelly crystalline limestone, grey, pink and white, in mass 
ive beds, with numerous nodules and beds of brown flint : fossils 
generally indeterminable but including Protocardia moabitica 
Lart, Gastropods, Algae, Echinoids, Ostracods, and small Fora- 
minifera. — (ii), Lagoonal limestones; 55 m (180 ft) thick; recrys- 
tallised limestones in turn light grey-brown and dark coloured; 
some secondary dolomitisation, and occasional pseudo-oolitic hor- 
izons : fauna poor with small Gastropods, calcareous Algae, Echi- 
noids, Foraminifera. — (iii), Globigerinal Limestones; 37 m (121 ft) 
thick; Zone of Exogyra olisiponensis Sharpe; marly limestone, 
grey-brown to yellow, alternating with more crystalline beds, 
grey-brown, harder. Fauna; Exogyra olisiponensis Scharpe; Plica- 
catula auressensis Coq.; Protocardia sp.; Lucina sp.; small fora- 
minifera. — (iv), Neritic Limestones; 77 m (253 ft) thick; olive- 
green marls, soft, with beds of marly limestone and gypseous hori- 
zons, 9 m (30 ft) thick, carrying Modiola transjordanica Blanck.; 
Hemiaster saulcyanus d'Orb.; Foraminifera, Ostracods.; overlying 
neritic limestones, grey-brown, with intercalations of marly lime- 
stone with Miliolidae; and a poor fauna of Oysters, branched Corals, 
Algae. — (v), Globigerinal Marls; 74 m (243 ft) thick; yellowish 
marls in regular alternation with marly limestones of the same 
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appearence but harder; upper part 32 m (105 ft) thick; very fossil- 
iferous with Venus reynesi Coq.; Arca trigeri Coq.; Exogyra fla- 
bellata Gold.; E. africana Lmk.; Protocardia moabitica Lart.; Car- 
dium pauli Coq.; Dosinia delettrei Coq.; Pholadomya vignesi Lart.; 
Cytherea subbrongniartina d'Orb.; Cerithium tenouklense Coq.; 
Pterodonticeras dutrugei Coq.; Hemiaster cubicus var. depressus 


Fourt.; H. pseudofourneli Péron & Gauthier; Cuneolina sp.; Haplo- | 


phragmoides sp.; Meandropsina vidali Schlumb. : lower part 42 m 
(138 ft) thick; characterised by a flood of Oligostegina sp.; other 
fossils are Exogyra flabellata Gold.; E. columba Lmk.; Neithea sp.; 
Pholadomya vignesi; Dosinia delletrei; Plicatula sp.; « Cythe- 


rea » ? arnonensis Blanck.; Cerithium tenouklense Coq.; Echinoids, 


Turbinolids, Ostracods, Orbitolina cf. concava Lmk.; and small 
Foraminifera. — Base (vi), Neritic Limestones; 137 m (449 ft) 
thick; top part 90 m (295 ft) thick; Praealveolina zone: neritic 
limestones in places marly, with local development of Rudist reefs: 
fossils — Sphaerulites depressus; Exogyra flabellata Gold.; E. 
columba Lmk.; Venus reynesi Coq.; Cardium sp.; Nerinea sp.; 
Praealveolina sp. (? iberica); and small foraminifera: followed 
below by olive-green marl, gypseous, 4 m (13 ft) thick, with Ostra- 
cods, Echinoid spines, Haplophragmoides aff. excavata Cushman 
and Waters; followed below by Trocholina zone, 7 m (23 ft) thick; 
cliff-forming neritic limestone capped by a bed with Strombus and 
Exogyra flabellata; Pterodonta aff. germeri Blanck.; Tellina sp.; 
Hemiaster sp.; calcareous Algae; Trocholina aff. lenticularis 
Henson; Cuneolina sp.; Miliolidae : followed below by neritic 
limestones, grey to brown, in thick beds with marl intercalations, 
31 m (102 ft) thick; Exogyra flabellata Gold.; Protocardia sp.; Pho- 
ladomya sp.; Citharina sp.; Haplophragmoides aff. excavata; Echi- 
noids, Ostracods, Fishteeth : followed below by the basal beds 5 m 
(16 ft) thick; of sandy limestone and marl rich in glauconite and 
shell debris. 

Additional fossils found in other collections include Anisocar- 
dia aquilina Perv. var. magerensis Coq.; Inoceramus cf. inconstans 
Wood; Pecten shawi Perv.; Liopistha cf. ligerensis d'Orb.; Phola- 
domya luynesi Lart.; Nerinea bicatenana Coq.; Turritella cf. diffi- 
cilis d'Orb.; Hemiaster luynesi Cott.; Neolobites fourteaui Perv. 
(See also BLAKE, 1939). 


Age : The three upper divisions, viz : Limestone - with - flint; 
Lagoonal Limestones; and Globigerinal Marls and Marly Lime- 
stones; are considered to be of Turonian age. The lower divisions 
are of Cenomanian age. 


Underlying : The Hathira sandstone formation; contact dis- 
conformable. 


Overlying : None at the reference. Elsewhere usually the Qa- 
trane limestone and chert formation : contact conformable or gra- 
dational. 


Other localities: The formation is exposed almost continuously 
along the edge of the East Jordan plateau, from the Wadi Tayiba 
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in the N as far S as the parallel of Aqaba. Sections have been 
measured at: — Zarqa Ma’in, 208 m (1339 ft) thick; the sequence 
resembles that described above, but here in the Lagoonal Lime- 
stones there occur the Turonian Pseudotissotia (Leoniceras) aff. 
segnis (Solger) and Thomasites sp.; Also, at the top the uppermost 
26 m (85 ft) are marly transitional beds with Ostrea (aff.-conica) ; 
Vola sp.; Dentalium sp., passing up to the overlying Qatrane 
limestone and chert formation. — Edh Dhira, 417 m (1368 ft) thick; 
similar to the type section except that there is a greater develop- 
ment of the gypseous horizon in the Turonian, this age being 
firmly established by the same Ammonites as above. In the upper- 
most part Lopha sollieri Coq.; establishes with certainty a San- 
tonian age. Fossils found here additional to those cited above are: 
— Lopha sollieri; Cardiaster moabiticus Blanck.; Echinobrissus 
hierosolymitanus Blanck.; E. luynesi Cott.; Cuneolina pavonia 
d'Orb.; var. parva Henson; in the Limestones - with flint : Pseudo- 
tissotia (Leoniceras) sp.; Thomasites sp.; ? Fagesia sp.; Lucina 
useilli Shalem; Plicatula reynesi Coq.; Globigerina cretacea Chap- 
man in the Globigerinal marly limestones and marls: Pleuromya 
luynesi Lart.; Mactra petrosa Conr.; Baculites sp.; Pterodonta ho- 
marensis Blanck.; Heterodiadema libycum Desor.; Diplopodia 
gileadensis Blanck.; Praealveolina cretacea d’Arch.; Cristellaria sp. 
in the Neritic Limestones and Exogya (?) conica Sow.; Cardita (?) 
forgemoli Coq.; Hemiaster cf. cubicus Desor.; in the bottom divi- 
sion. The basal beds here show a gradation up from the Hathira 
sandstone formation. — At Naqb Ashtar the Judea Limestone is 
239 m (784 ft) thick, but the Cenomanian part is only 30 m (98 ft); 
the Turonian, while of the same thickness as at Edh Dhira, contains 
a high percentage of sands. To the E at Fuluq, 20 km E of Azraq, 
the Judea is of Cenomanian age only, and is covered unconfor- 
mably by Upper Cretaceous, the Turonian being absent. At Suuwan 
the Cenomanian part is a few metres thick only: the Turonian 
part carries Neoptychites sp. and Thomasites sp.: the overlying 
beds, of Santonian age, are in regressive sandy, gypseous and 
glauconitic facies. At Hasa, the Cenomanian is 49 m (161 ft) thick; 
mainly glauconitic yellow marls with Exogyra flabellata; E. gr. 
decussata; Praealveolina cretacea d’Arch.; Edomia reicheli Henson: 
while the Turonian, 21 m (69 ft) thick, also consists of marls and 
marly limestone with Acanthoceras deverianum d'Orb.; Diplopodia 
variolare Brong.; Plicatula fourneli Coq., etc. — At Arfa, 110 km E 
of Ma'an, the Judea is a 50 m (164 ft) thick hard crystalline lime- 
stone with shell fragments alternating with unfossiliferous marly 
chalks, sandy at the top : it is overlain by the Qatrane formation. 


— In West Jordan the formation is widespread over the Judean 
Arch, conforming to the type of Prcanp's original section (PICARD, 
1938 b). It forms practically the whole of the Sharon foothills from 
the Ramle-Jerusalem road nearly to the Tulkarm-Nablus road : 
and also the Umm al Fahm uplift. — In Jebel Tammam section N 
of the Wadi Faria, Nablus district, the formation is exception- 
ally thick reaching 1100 m (3609 ft), but the lowest 294 m (964 ft) 
are of Albian age with Knemiceras (Engonoceras ?) sp.; Phola- 
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domya cf. fabrina d'Orb.; P. fabrina Agassiz; P. ligieriensis d'Orb.; 
Lima sp.; Neithea quinquecostata (Sow.); Nucula sp.; Trigonia cre- | 
nulata Lmk., Protocardia sp.; Tellina sp.; Astarte sp.; (DAMESIN & | 
Nasn, 1946; HupsoN, 1949; unpublished). — In Northern Palestine | 
the Turonian appears to be discontinuous, and is apparently absent | 
in some areas where the Senonian seems to lie directly on Upper | 
Cenomanian (BLAKE and Gorpscuurpr, 1947). — Between Tulkarm | 
and Anabta, approximate grid reference x 157.000 y 191.000, the | 
Eocene « Massive Limestone of Nablus » is reported to transgress 
directly on to Judea limestone of Turonian age (BLAKE, 1939; BLAKE 
and GOLDSCHMIDT, 1947). 

In the vicinity of Umm al Fahm, grid reference x 164,500 y 
213,500 there are basalts and tuffs interstratified in the Judea 
limestone; these were considered Turonian by BLANCKENHORN 
(1914) (see AvNIMELECH, 1939), as also the many similar occu- 
rrences in the Carmel mountains. BLAKE (1939 and 1947) thought 
them to be of Middle and Upper Cenomanian age respectively, 
while Prcarp (1943) calls the Carmel outpourings uppermost Upper 
Cenomanian. The area over which the extrusions, often submarine, 
occurred appears to have been very extensive. | 

About 1 km NE of Rafat in the Sharon foothills, 25 km S by E 
of Tulkarm (grid reference x 155,500 y 166,000), there is a plug 
or dyke of hard basalt apparently intrusive into the Judea lime- 
stone, here believed of Cenomanian age : this is doubtfully placed 
as Eocene or Oligocene (DANIEL, unpublished, 1935). 

The formation is extensively exposed also in the Negev, S 
Palestine, where it forms the flanks or/and cores of anticlines : 
here it conforms to the Negev type as described by P.D.P. from 
Wadi Hathira (Kurnub) structure. 

Remarks : It is to be noted that in East Jordan there is very 
little dolomite, in contrast to its great development in Palestine 
(PicaRD, 1943). The Jordanian facies is more littoral. 

Thicknesses measured are : 

Wadi Feria ...... (DAMESIN & Nasr, 1946) 1100 m (3609 ft) 
Jerusalem district (Pricamp, 1938 b) 690 m (2264 ft) 


base not seen 
Wadi Hathira ... (SHaw, 1947, after P.D.P.) 445 m (1460 ft) 
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» » SR (BALL € BALL, 1903) 393 m (1289 ft) 
Wadi Muneïiya . (Barr & Barr, 1953) 270 m (886 ft) 
Nahr az Zarqa .. (Werzez & Morton, 1945) 460 m (1509 ft) 
Zarqa Ma’in ..... (WETZEL & Morton, 1945) 408 m (1339 ft) 
Wadi Mujib ..... (BLAKE, 1939) 480 m (1575 ft) 
Wadi Kerak ..... (Werzez & Morton, 1945) 417 m (1368 ft) 
Wadi Musa ...... (Nasr & Morton, 1946) 380 m (1247 ft) 
Naqb Ashtar .... (Nasr & Morton, 1946) 239 m (784 ft) 
Suwanic dM. ere (Nasr & Morton, 1946) 165 m (541 ft) 
Haga:i25x recent (Nasr & Morton, 1946) 76m (249 ft) 
Jebel Tubeiq .... Nil 


WETZEL and Morton point out that (i) the Eoradiolites lyratus 
Conrad fauna, which is common at the base of the Cenomanian 
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in Palestine and Lebanon, has nowhere been found in East Jor- 
dan, which fact seems to indicate that the Cenomanian transgres- 
sion began there at a time later than that of the Eoradiolites beds : 
(ii) the isopach curves for the Judea limestone are clearly generally 
parallel to the shorelines traced for the Triassic and Jurassic, so 
it is evident that the transgression progressed from W.NW to 
E.SE: (iii) thicknesses increase rapidly westwards from a line 
approximately along the E edge of the present Rift Valley : (iv) 
in the Negev, S Palestine, the Turonian is only 70-80 m (230-262 
ft) thick, while in East Jordan it is twice that figure. Also the 
isopachs for Turonian only, show clearly a long oval basin over 
the Rift Valley and the N part of East Jordan, thus suggesting 
that in Turonian times some uplift of Palestine was already taking 
place. (This would be in accord with the evidence from Lebanon 
and Hermon where the Cenomanian shows a regular development 
around 600 m (1968 ft) thick, while the Turonian shows marked 
variation, being unknown in the elevated regions but distributed 
as an aureole around the two massifs (DuBERTRET, 1954). 

The Judea formation has not been reported from N Saudi 
Arabia. 

In the interior of Syria, the Judea limestone thins slowly to 
the N in the W, but much more markedly from the Damascus area 
to the NE. In the Ga'ara-Rutbah district of W Iraq the « Msad 
formation », considered to be of Upper Cenomanian age (DUNN- 
INGTON, L.S.I. Iraq, 1959) may be homotaxial. 

In 1951, A. M. QuENNELL published the name « Ajlun series » 
for beds approximately equivalent to the Judea Limestone forma- 
tion as described above, but excluding the hard chalk-like lime- 
stones now known to be of Santonian age. He did not give a 
detailed description nor any specific type sections. WETZEL and 
Morton, 1958, have retained the term « Judea limestone forma- 
tion » which has priority. 


JUDEAN DESERT: Mottled zone of... .... Upper Cretaceous 
Term used by L. Picarp, 1931, 1938 (a). 
See: GHAREB CHALK FORMATION. 


ENIEPASSICN Mo NOISE eee dans nulle eee riis Jurassic 

Jurassic fossils were first found in the Nahr az Zarqa valley 
by WErzsTEIN (1859), and again by W. Lissv and E.R. HoskINS 
(1905), who mentioned Rhynchonella moravica Uhlig and Cidaris 
glandaria Lang amongst others. M. BLANCKENHORN (1912, p. 305) 
failed to rediscover the exposure; but B.K.N. Wyte, K.A. 
CAMPBELL and G. M. Legs (unpublished, 1923) definitely established 
the presence of strata of this age. From their collections L. R. Cox 
(1925) and H. Murr-Woop (1925) dated the beds as of Bajocian- 
Bathonian age. G. S. BLAKE (1936, 1939) published the first almost 
complete section. L. DaMrsiN (unpublished, 1935) studied the 
stratigraphy in detail, his collections being reported upon by 
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J. A. Douctas, who thought that he could distinguish a lower hori- 
zon rich in upper Bajocian-Bathonian brachiopods and a higher 
Bathonian-Callovian horizon with Eligmus, Pholadomya carinata 
and Cidaris glandaria : he considered the Nahr az Zarqa fauna 
similar to that of Jebel Moghara (Sinai) described by DouviLLÉ 
(1923). M. AVNIMELECH (1945) discovered a further outcrop of 
Bathonian rocks some 20 km to the S of Nahr az Zarqa. 

R. WETZEL and D.M. Morton (1958) have distinguished two 
formations: Top (i), Huni formation (Bajocian ?) - Bathonian 
(Callovian ?). Marly limestones, marls, shales, sandy shales and 
limestones, and sandstones. — Base (ii), Subeihi plant-bearing 
sandstone formation : Rhaetic - Liassic. Sandstones, shales, and 
rare thin sandy limestones. 

The Subeihi formation is known with certainty only from 
the Nahr az Zarqa. It seems possible that the lowest beds exposed 
in Mount Hermon may be equivalent. 

The Huni formation has been found in East Jordan only in 
the Nahr az Zarqa basin and for some 20 km. S, in which direc- 
tion it becomes more sandy: and also in a borehole at Suweilih 
15 km NW of Amman. In West Jordan it is believed to have been 
found in boreholes near Hebron and near Ramallah. 

In the Negev, S. Palestine, it is well represented at Wadi 
Hathira (Hupson, 1958), and is also found at Wadi Raman. Thick 
developments of marine Jurassic are known from N Sinai to 
Lebanon and Anti-Lebanon. 

In the Ga’ara district of W Iraq the « Muhaiwir formation » 
seems to be an equivalent (part) of the Huni formation. 

Nevertheless it is not yet possible to establish detailed corre- 
lation between the widely separated occurrences. 


In summary, present data appear to support the views of | 


Braxe (1937) and Werzez & Morron (1958), that the Jurassic 
shoreline was roughly parallel to the edge of the Pre-Cambrian 
crystalline basement, very much as shown by their maps. The 
thickness of marine Jurassic increases sharply to the westward. 


KOPROLITHENKALKE ................. Upper Cretaceous] 


Term used by M. BLANCKENHORN, 1912 (p. 300). 
See: GHAREB CHALK FORMATION. 


KORNUB (Usdom, Utluk, Hosb...) SERIES ........ Neogene 


Term used by G. S. BLAKE, 1928, 1936. 
See : USDOM GROUP. 
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KUFRINJA (WADI) : Boulder beds, Breccias, near ... 
Neogene ? Upper Pliocene ? 
Term used by G. S. Brake, 1939, and L. Prcarp, 1943. 
See: BOULDER BEDS, BRECCIAS. 


KURNUB SANDSTONE .. Upper Jurassic - Lower Cretaceous 
Author : Name originally given in the Negev, S. Palestine, by 
L. DawrsiN in unpublished work, 1933. Re-employed by A.M. 
QUENNELL, 1951, in East Jordan. 
Synonymies : Wadi Hathira (Kurnub) sandstone; S. H. SHAW, 
1947. Hathira sandstone formation; WETzEL & Morton, 1958. 
Remarks: WETZEL & Morton describe sections in much 
greater detail than is given by QUENNELL. On grounds of difference 
in lithology from earlier sandstone sediments, and of an erosional 
gap between the Raman group (= QUENNELL’s Zarqa group) and 
the Hathira sandstone formation (= QUENNELL’s Kurnub sand- 
stone), they exclude this formation from their Petra sandstone 
series, whereas QUENNELL includes it in his « Nubian facies rocks ». 
The name Kurnub or Kornub has been employed earlier for 
Tertiary beds in S Palestine (BLAKE, 1928, 1936; Picarp and Soro- 
MONICA, 1936; Picarp, 1938(a)). According to the international 
rules of nomenclature this name Kurnub sandstone should be 
abandoned and the formation called Hathira sandstone formation. 


L 


LABRUSCH (CHIRBET) LIMESTONE ........... Cambrian 
Term used by M. BLANCKENHORN, 1912, 1914. 
See: BURJ LIMESTONE FORMATION. 


EIASSIC: RhaeHc, 01... (LSU uec vermes Ite e. Jurassic 

Age given by H.H. Tuomas in WYLLIE, CAMPBELL and LEEs, 
unpublished work 1923, to dark shales with plant remains at Nahr 
az Zarqa. 

Mentioned by R. Werzen and D. M. Morton, 1958. 

See: SUBEIHI PLANT-BEARING SANDSTONE FORMATION. 


LISAN MARL FORMATION ............ Middle Pleistocene 
Author : L. LARTET, 1869. 
Synonymies : Dépôts de la Liçan; Lisanmergel (L. Diluvium); 
M. BLANCKENHORN, 1914. Diluvium; B. K.N. WvrLre, K. A. Camp- 
BELL, G. M. Les, unpublished work, 1923. Diluvial; G. S. BLAKE, 
1928. Diluvium; B.K.N. WyLLIE, 1931. Lisanmarl- Middle and 
Younger Pleistocene; Samachschotter (part); L. Picarp, 1932. 
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«Series ‘A’» of Grain Sabt; L. Damesin, unpublished, 1935 
(quoted in BLAKE, 1939). Lisanstage, Pleistocene; L. PicaRp, 1937. 
Diluvium; « Series ‘A’» of Grain Sabt and Qarn al Hammar 
(after Damesin); G.S. BLAKE, 1939. Lisan stage; Lisan series; 
Middle Pleistocene; Samakh (Samach) gravel (part); L. PICARD, 
1943. Pleistocene: Lisan series; S.H. SHaw, 1947. Lisan marls; 
«diluvium »; Middle and Upper Pleistocene; A.M. QUENNELL, 
1951. Lisan beds, Middle Pleistocene; M. W. Barr & D. Barr, 1953. 
Marnes de Lisan, Quaternary; R. WETZEL and D. M. Morton, 1958. 

Type section : Lisan peninsula in the Dead Sea. 

Thickness : 50 m (164 ft). 

Lithology : Thin-bedded regular alternations of green and 
grey, gypseous and salty, marl; gypsum lentils or bands 5-10 cm 
thick; and beds 0.5 to 5 cm thick of yellowish-grey compact lime- 
stone. At the approach to the border of the basin there are more 
and more frequent intercalations of pebble and gravel beds. 

Fossils : Nil. 

Age : Middle Pleistocene according to PrcAnRD (1943) on palaeo- 
geographic and tectonic grounds, and by the fauna of associated 
sediments, e.g. Samakh (Samach) gravel. 


Underlying : Not exposed in type locality. 
Overlying : None at type locality. 


Other localities : The Lisan marl occupies the Rift Valley 
from the Ghor S of the Dead Sea, to Lake Tiberias in the N. 
Around the shores of the Dead Sea and in wadi gorges, conglo- 
merates were deposited in a matrix of chalky marl: these become 
finer in grade and of less importance towards the more central 
parts of the basin, though always represented to some degree by 
lenses of fine gravel and sand. Where very abundant and pronoun- 
ced, Prcanp (1932, 1943) has called the beds « Samachschotter » or 
« Samakh (Samach) gravel», but points out that the term indi- 
cates only a facies within the « Lisan series ». 

Near the Potash works at the NW corner of the Dead Sea 
(approximate grid reference x 198,000 y 131,000), Prcamp (1943) 
reports that a borehole revealed 127 m (417 ft) unbottomed of 
Lisan marl formation: two thirds of the formation is brown and 
grey salty clay, and the proportion of gypsum and marl is very 
much reduced below the upper 20 m (66 ft). In the gypseous part, 
however, beds of gypsum up to 10 cm thick occur : and there are 
also amorphous nodules and some crystals of sulphur associated 
with them. Occasional lenses of sand with some small pebbles 
are also present. Prcarp concludes that the formation can thus 
reach 150 m (492 ft) thickness in places. 


Remarks: The Lisan marl formation has been accepted by 
all authors as the sediment of an evaporating inland sea, the 
alternating fine layers being ascribed to seasonal deposition. 
PicarD (op. cit.) regards the inland sea as having been of the 
character of a shallow playa lake. The deep narrow wadis pre-cut 
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down to present day level and refilled with coarse conglomerate 
and gravel (« Samakh gravel »), suggest that the topography must 
have been much as now, except that the inland sea was much 
longer and wider and its level higher. 

Most frequently in exposures the Lisan marl rests on an ero- 
ded surface of the Usdom Group: the cases where it rests on 
Samra formation are generally in wadi gorges around the peri- 
phery. Because of paucity of outcrops and boreholes it is not 
known whether the Samra formation was actually laid down in 
the central parts of the basin or was merely a fringe deposit. But 
where it is stated that Lisan marl rests on Usdom group, it should 
be remembered that the Lower Pleistocene Samra formation 
should intervene. 


M 


MA’AN NUMMULITIC LIMESTONE FORMATION 
Eocene - Middle (?) and uppermost Lower 

Author : R. WETzEL & D. M. Morton, 1958. 

Synonymies : Eocene with Nummulites, Wadi Gharandal; 
L. Lartet, 1869. Limestones with Nummulites near Ma’an; M. 
BLANCKENHORN, 1907; L. Koper, 1919; G.S. Brakr, 1937, 1939. 
Eocene (part) around Ma'an, shown on map; S.H. SHaw, 1947. 
Belqa series (part); Lower Eocene near Ma'an; A. M. QUENNELL, 
1951. Calcaire à Nummulites de Ma'an (Eocene moyen); R. WETZEL 
and D. M. Morton, 1958. 

Type section : Jebel Semna, 10 km SW of Ma'an; grid refe- 
rence x 216,100 y 953,900. 

Thickness : 50.5 m (166 ft). 

Lithology : Top (i), 28 m (92 ft) thick; dense limestone, pale 
to dark grey, well-bedded, slightly sandy at the top : intercalation 
of yellow and grey marl in the lower half. — (ii), 3.5 m (11 ft) 
thick; soft plastic clay, green and yellow, below a chalky horizon 
with coprolites and imprints of plants. — Base (iii), 19 m (62 ft) 
thick; limestone, hard, crystalline to saccharoidal, with thin beds 
of brown flint and rare chalky bands towards the top: fauna 
Nummulites spp.; Fishteeth, plant debris. 

Fossils: BLAKE (1939) reported Nummulites fraasi de la Harpe; 
Assilina minima de la Harpe. 

Age : Considered Middle, and uppermost Lower, Eocene. 

Underlying : The Sar’a chalk and flint formation : contact con- 
formable and gradational. 

Overlying : None: the upper limit is the eroded land surface. 

Other localities : The formation is known in East Jordan at 
Ma’an. — at Wadi Gharandal in the Rift Valley, where 10 m 
(33 ft) plus, of grey to fawn limestone with Nummulites gizehensis 
Forskal overlies the Sar’a formation, presumably conformably. 
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(From this district LARTET (1869) reported Nummulites lyelli d'Ar- 
chiac and Haime and N. lucasanus Defr.). — at Shefa, 50 km SE 
of Amman (grid reference x 270,000 y 114,000), where white 
limestones tinged pink, with Nummulites bolcensis Oppenheim; 
Operculina sp.; Rotalia viennoti Greig; Globorotalia sp.; overlie 
Sar’a formation, but are not covered. — at Dawayin, near the 
Wadi Sirhan (grid reference x 370,000 y 100,100), where 13 m 
(43 ft) of white hard limestones occur with some marly and chalky 
bands, carrying large and tiny Nummulites spp.; N. gizehensis 
Forskal; Lamellibranchs, Gastropods, Echinoids. The base is not 
exposed, and there is no cover. 

Remarks : It is doubted whether the various occurrences of 
nummulitic limestone all belong to one and the same stratigraphic 
horizon : they could equally well belong to a different horizon at 
each locality, ranging in age from the top of the Lower, to the 
top of the Middle Eocene; representing a coastal facies. 


See also: Massive limestone of Nablus. 


MASSIVE LIMESTONE OF NABLUS .............. Eocene | 
Ypresian-Lutetian 


Author : Informal name given by G. S. BLAKE, 1936. 


Synonymies : Eocene of Mount Gerizim near Nablus; L. LAR- 
TET, 1869. Eocene limestone of Samaria; M. BLANCKENHORN, 1914. | 
White limestone with nummulites, Ypresian and Lutetian, in. 
Mount Gerizim section; F. Roman and L. DoncrEux, 1927. Massive | 
limestone of Nablus; Nummulitic limestone of Nablus; G. S. BLAKE, | 
1936, 1939. Eocene (part); M. AVNIMELECH, 1936. | 

| 


Type section : Ras el Ain up Mount Gerizim near Nablus, Sa- | 
maria, Palestine. | 


Thickness : at least 300 m (984 ft). 


Description : White dense limestone with Nummulites spp., N. | 
lucasanus, N. gizehensis, interspersed with beds of hard chalk-like | 
limestones, overlying white dense limestones with numerous flint 
beds. N. globulus is also reported. | 


Age : Eocene : Ypresian and Lutetian. 


Underlying : Sara chalk and flint formation; contact appa- | 
rently conformable. | 


Overlying : Nil. | 
Other localities : widespread in the Nablus — Gilboa district 


of Samaria: it also occurs in the Jiftlik block E of the Judea — | 
Samaria uplift. | 


Remarks : The chief characteristic of these beds is the exten- | 
sive development of dense porcellanous, and hard white chalk- | 
like, limestones. In parts these very closely resemble the « mizzi 
helou » marbles of the (Turonian-Cenomanian) Judea limestone. 
This differentiates these deposits from the nummulitic beds to E 
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and S, which are generally cream to brown, ragged, rubbly, with 
intercalations of very soft friable chalk and much flint. 

The occurrence of Nummulites is, practically limited to the 
Nablus and Jiftlik vicinities; elsewhere in Gilboa (Prcanp, 1928), 
and to the SE of Carmel, where there is an extremely thick 
development of the Eocene in the Sar'a formation chalky facies, 
Nummulites occur only in one or two very thin beds in the upper 
part (AvNIMELECH, 1936). 

See also Ma’an nummulitic limestone formation. 


MELANOPSISSTUFE .... Late Pliocene or Early Pleistocene 

Term used by M. BrANCKENHORN (1907) for fossiliferous fresh- : 
water limestones and chalky marls of limnic facies, and conglo- 
merates, which he found in the N Jordan Valley. Fauna: Unio 
subrectangularis, Psilunio sp., Melanopsis noetlingi, M. aaronsohni, 
M. laevigata, M. oblonga, M. turriformis, M. obediensis, Neritina 
(Theodoxia) jordani, Viviparus unicolor, Vivipara aff. apamea. 
(M. BLANCKENHORN and P. OPPENHEIM, 1927). 

Underlying : not exposed. 

Overlying : The Samra formation contact unconformable. 

The « lacustrine limestone with Melanopsis » of Qarn al Ham- 
mar appears to be part of this sedimentation (L. DAMEsIN in G. S. 
BLAKE, 1939). 


MELIHA CHALK FORMATION .......... Upper Cretaceous 
Term used by P.D.P. geologists in the Negev, S Palestine, 
1940-1944. Quoted in S.H. SHaw, 1947. 
See: QUATRANE LIMESTONE and CHERT FORMATION. 


BHOCENEU Ei PPS. D de ARR stores Mad sharers Neogene 


No sediments have been proven by diagnostic fossils to be of 
Miocene age in East Jordan or in the Rift Valley, but evidently 
some part of the deposits in the inland basins is of this age. See: 
Usdom group. 

In West Jordan, small residual patches of the transgressive 
Vindobonian limestone exist on the Sharon foothills, between 
Imwas and Yalu Villages about 20 km W.NW of Jerusalem (M. 
AVNIMELECH, 1936), and also near Bir Khuweilfe SW of Hebron. 
where it carries Pecten benedictus Lmk., Arca noe Linn., Ostrea 
gryphoides (Shloth., Dolf., and Dautz.), Antigona miocenica, Car- 
dium sp. cf. erinaceum Lmk. (BLAKE, 1936; BENTOR, L.S.I., Israel, 
1960). 


MISHASH FLINT FORMATION .......... Upper Cretaceous 


Term defined and used by P.D.P. geologists in the Negev, 
S Palestine, 1940-1944. Quoted in S.H. SHaw, 1947. 
See: QUATRANE LIMESTONE and CHERT FORMATION. 
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MOTTLED:ZONE: 0253.04. TET ee oe Upper Cretaceous 
Term used by L. Prcanp, 1931, 1938 a. 
See: GHAREB CHALK FORMATION. 


MUSCHELRKALXK. 55) prone 8 une LE Wear Tonne Triassic 
L. R. Cox, 1924, 1932; G. WAGNER, 1934. 


See: RAMAN GROUP, HISBAN LIMESTONE FORMATION and 
TRIASSIC. 


N 


NABI MUSA: Marls of...; Bituminous limestone of... 
Upper Cretaceous 
Terms used by G.S. BLAKE, 1930; and by L. Picarp, 1931, 1938a. | 
See : GHAREB CHALK FORMATION. 


NABLUS : Massive limestone of... .. Lower and Middle Eocene 
See: MASSIVE LIMESTONE OF NABLUS. 
NAHARAYIM (Naharaim) GRAVEL | 


Term used by L. Picarp, 1932. 
See: SAMRA FORMATION. | 


cw ATE Lower Pleistocene 


| 


NART e A cre aie EE AS E Pleistocene to Recent! 

Calcareous caliche, which is often developed on chalks and 
chalky marls, but only in the northern part of East and West 
Jordan. According to L. PICARD, 1943, an annual rainfall in excess 
of 300 mm (12 ins.) is required to promote its formation. 


NASB (WADI): LIMESTONE halkat minute ds dk Cambrian 


Name given by E. Hutt (1886) to limestones of Carboniferous 
age in Sinai, and later applied by him to supposedly similar lime- 
stone which he found in the Wadi al Hasa in East Jordan; these 
are now considered of Cambrian age. 


NEOGENE UNDIFFERENTIATED ................ Neogen 


Synonymies : Usdom series, B.K.N. WYLLIE, 1931; G.M. LEES 
1931. Hosb series; Usdom, Utluk, Hosb, Kornub, series; G.S 
BLAKE, 1928, 1936. See also G.S. BLAKE, 1937, 1939; L. Prcanp, 1943;| 
S.H. Smaw, 1947; A.M. QUENNELL, 1951. Série clastique d'Usdom; 
R. Werzez and D.M. MonroN, 1958. 


Description : 


(i) S of the Dead Sea: The Usdom series including salt. Th 
Hasb series; red sandstones, shales and conglomerates perched on 
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the E side of the Wadi Araba from the Dead Sea S to sea level; 
yellow-red sands and marls with conglomerate bands unconform- 
ably overlying the Belqa series in the flank of the edh Dhira 
monocline (after G. S. BLAKE, 1939). 


(ii) N of the Dead Sea : Conglomerates and fresh-water Mela- 
nopsis limestones (after G. S. BLAKE, 1939). , 

Remarks : The Jordan Valley must have been separated into 
two basins by the divide at Qarn al Hammar: the limestones 
appear to have been confined to the northern basin. 

The Neogene sediments of the Plateau are mostly terrestrial, 
and have been formed by the infilling of shallow tectonic basins. 

R. WETZEL and D. M. Morton (1958) include all the scattered 
exposures, from which they describe several measured sections, 
in their Usdom Group (q. v.). 


NUBIAN SANDSTONE ............... Palaeozoic-Mesozoic 
(See also the Supplement by F. BENDER). 


Term introduced by J. RussEcER (1845) for a thick sequence 
of variegated sandstones, regarded by his as of Triassic age. 
P. Borra (1833) had referred to these strata, which he considered 
to be of Jurassic to Cretaceous age, as « Terrains sablonneux ». 
L. Lartet (1869) used both terms, and himself introduced the 
name « Grés de Petra »: he believed the age to be Cretaceous. 
E. Hutt (1886) restricted the name « Nubian sandstone » to the 
upper part, thought by him to be of Cenomanian age, overlying 
his « Wadi Nasb limestone » to which he assigned Carboniferous 
age. He assigned the same age to the sandstones below the lime- 
stone and above the crystalline basement, calling these « Desert 
sandstone ». M. BLANCKENHORN (1914) recognised that the Nubian 
sandstone may be of any age from Cambrian to Cretaceous. 
L. Koser (1919) distinguished two different facies : an arid, purely 
continental, sandstone facies, which he called « Wüstenfacies »; 
and a mixed continental and marine facies, which he named 
« Peträische facies ». L. Picarp (1938 a) regards the « Nubian fa- 
cies » as having governed the Arabian shield from the end of the 
pre-Cambrian till the present, including under it the « Usdom 
series » and recent red desert dunes. He, and later J. VROMAN 
(1944) and K. S. Sanprorp (1944), all consider the term should be 
used purely as a description of facies without precise stratigraphic 
significance. S.H. SHaw (1947) appears to restrict the name to 
Mesozoic sandstones, but admits the possibility of Palaeozoic age 
in places. A. M. QUENNELL (1951) uses the terms « Nubian facies » 
and « Nubian facies rocks». He believes « Nubian sandstone » 
should be used as a facies name for sediments produced under 
arid conditions, with occasional marine intercalations, from the 
Cambrian to times « preceding the Rift movments ». He thus in- 
cludes in his « Nubian facies rocks » his « Lower Quweira sand- 
stone », « Burj limestone group », « Upper Quweira sandstone », 
« Ram sandstone », « Um Sahm sandstone », and « Kurnub sand- 


stone ». 


23 
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R. Werzez and D. M. Morton drop the word « Nubian » and 
define the « Petra sandstone series » (q.v.) in which they includ all 
the formations listed above except their Hathira sandstone for- 
mation which they find to be a distinct unit unconformably over- 
lying the older formations. 

See: PETRA SANDSTONE SERIES, etc. 


(e) 


OLIGOCENE 


Marine Oligocene is known in East Jordan in the Wadi Taiyi- | 


ba, 20 km W of Irbid. Beds believed to be of Oligocene age have 
been met with in wells bored for water around Burqa, 133 km NE 
of Azraq. In both cases the rocks are fossiliferous limestones. At 
Dhahkiye, 45 km SE of Azraq, the upper white chalk may be of 
Oligocene age. 

Since the lateral extent is unknown, and since the contact 
with the underlying strata is not exposed, it is not possible to say 
whether these rocks are the sediments of a residual Tertiary sea, 
or whether they are the deposits of a renewed, but localised, 
marine ingression into tectonic depressions. 

As regards non-marine sediments, it seems probable on 


palaeotectonic grounds that the basal beds of the Usdom group 
are of Oligocene age, although in absence of proof, and for con- | 


venience, they have been classed as Neogene. 
See: TAIYIBA BEDS; USDOM GROUP; DHAHKIYE CHALK FOR- 
MATION. 


OOLITHIC FORMATION ................ Lower Pleistocene 


Mentioned by G. S. BLAKE, 1928, and by L. Prcarp, 1931. 
See: SAMRA FORMATION. 


OOLITHIC LIMESTONE ........ Lower to Middle Pliocene © 


Beds of this character with Hydrobia fraasi have been re- 
ported from the N Jordan Valley by M. BLANCKENHORN, 1914. 
See : USDOM GROUP. 


PALAEOZOIC (1). 


The Burj Limestone Formation, of uppermost Lower and/or | 


lowest Middle Cambrian age, plus that part of the Qunaya sand- 


stone and shale formation which carries Cruziana d'Orb. and | 
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W DE pl. VII et « Petra Sandstone Series» p. 354, ainsi que p. 401- 


| 
| 
| 


| 
| 
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Protichnites, are the only sediments in Jordan for which a Palaeo- 
zoic age is proven. However, the Quweira sandstone and conglo- 
merate formation, which lies on the peneplaned surface of the 
pre-Cambrian Saramuj conglomerate formation, and which 
underlies the Burj limestone formation, must be of Cambrian age. 

The Qunaya sandstone and shale formation is definitely 
Palaeozoic and could be of any age from Middle Cambrian to 
Silurian. 

There is no evidence as to the age of the Ram sandstone for- 
mation, but it may be Palaeozoic since it underlies the Um Sahm 
sandstone formation which, itself, either underlies, or passes late- 
rally into, the Humrat Ma’in deltaic formation of proven Lower 
Triassic age. The fact that the Ram formation is cleaved by the 
same joint systems as the older Palaeozoic formations which 
underlie it, whereas the Um Sahm sandstone is not so cleaved, may 
possibly indicate that its age is older, rather than younger, Palaeo- 
zoic : on the other hand the underlying older Palaeozoic forma- 
tions are penetrated by igneous dykes which do not seem to 
have cut the Ram sandstone. 

The Um Sahm sandstone formation could be Mesozoic or 
Palaeozoic, but if the latter, then younger Palaeozoic. 

Postulated marine transgressions of Silurian age (L. PICARD, 
1952) or of Carboniferous age (G. S. BLAKE, 1936, 1937, 1939) must 
be considered not proven : however the presence of marine fossils 
of Ordovician age in the Tabuk formation, and of Silurian and 
Devonian fossils in the Jauf formation, of Northern Saudi Arabia 
(STEINEKE, BRAMKAMP and SANDER, 1958) indicates that these pe- 
riods may be represented in Jordan. 

In the Southern part of Jordan, the Palaeozoic is made up of 
the Petra sandstone series excluding all or part of the Um Sahm 
sandstone formation. It is basically of continental and fluviatile 
facies with some shallow marine intercalations. There may, howe- 
ver, be gaps of unknown magnitude due to non-deposition and/or 
erosion... (But see supplement by F. BENDER). 

These strata, plus the Um Sahm formation and the Hathira 
sandstone formation (of Upper Jurassic - Lower Cretaceous age), 
have been called « Nubian sandstone» by older authors, and 
« Nubian facies rocks » by others. 

See: PETRA SANDSTONE SERIES; QUWEIRA SANDSTONE and 
CONGLOMERATE FORMATION ; BURJ LIMESTONE FORMATION ; 
QUNAYA SANDSTONE and SHALE FORMATION; RAM SANDSTONE 
FORMATION and UM SAHM SANDSTONE FORMATION. 


PETRA (Grès de.) ...... eec Palaeozoic and Mesozoic 


Term used by L. LARTET, 1869. 
See: PETRA SANDSTONE SERIES, HATHIRA SANDSTONE FOR- 


MATION, and NUBIAN SANDSTONE. 


BETRAISCHE FAZIES os cis coe vicar. cod Siete ds yas Mesozoic 
Term used by L. Konrn, 1919, for the upper part of the Petra 
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sandstone series (« Nubian sandstone») in which marine sedi- 
ments are present, in contrast to his Wüstenfacies which name he 
applied to the lower supposedly purely continental part. 


See: PETRA SANDSTONE SERIES and RAMAN GROUP. 


PETRA SANDSTONE SERIES ...... Palaeozoic - ? Mesozoic 


Author : L. LARTET, 1869; emended S.N. Nasr, P.D.T.J. Report, | 


1947 : R. WErzEL and D. M. Morton, 1958. 


Synonymies : Terrain sablonneux; Jurassique - Crétacé; P. E. — 


Borra, 1833. Grès de Petra; Terrain sablonneux; Crétacé; L. LAR- 
TET, 1869. Desert sandstone; Carboniferous; E. Hutt, 1886. Nubian 
sandstone, Cambrian to Cretaceous; M. BLANCKENHORN, 1914. Wüs- 
tenfacies (part); Peträische facies (part); Homejma Sandsteine 
(part); L. Koser, 1919. Nubian sandstone; all sandstones between 
Cambrian and Cenomanian; G.S. BLAKE, 1939. Nubian sandstone; 
Arnon-Petra sandstone (part); « white sandstone equivalent to 
Homejma sandstone of Koper (1919) (part); Sandy complex; L. 
Picarp, 1942-1943. Nubian sandstone facies - Lower Cambrian 
(part); Nubian sandstone s.str. (part); J. VROMAN, 1944. Petra 
sandstone formation, S. N. Nasr, P.D.P. Report, 1947. Palaeozoic 
including Carboniferous and Cambrian; Nubian (part); S.H. SHaw, 
1947. Nubian facies rocks, Cambrian till Cenomanian; Quweira 
series including Burj limestone group; Ram sandstone; Um Sahm 


sandstone; non « Kurnub sandstone»; A.M. QUENNELL, 1951. | 


Palaeozoic Nubian; pre-Carboniferous Nubian; Permo-Triassic (?) 
Nubian; lower variegated Nubian (part in each case); non Nubian 
sandstone probably Jurassic; non Lower Cretaceous Nubian; M. W. 
Barr & D. Barr, 1953. Série gréseuse de Pétra; Formation gréseuse 


et conglomératique de Quweira; Formation calcaire et marno-gré- | 
seuse de Burjl avec lentille argilo-gréseuse de Hasa, Cambrien | 


marin; grés de Qunaya; grés de Ram; grés de Um Sahm 
WETZEL and D.M. Morton, 1958. 


See also: Supplement C2, by F. BENDER. 


Reference section: LARTET gave a general description but | 


without thickness or specific section. Nasr gave a section in the 
Wadi Musa near Petra (grid reference x 192,000 y 971,000) but 


it is probably incomplete. WETZEL'Ss and MorToN’s composite sec- | 


tion has been chosen for type section. 


It is a composite section between Edh Dhira and Ghor es Safi; | 


in the Wadi Qunaya (grid reference x 201,000 y 057,003); in the 


Wadi el Hasa (grid reference x 198,800 y 047,000); again in the | 
Wadi Qunaya (grid reference x 205,500 y 057,000); and finally in | 


the Wadi Kerak (grid reference x 208,500 y 074,500); from base 
to top. 


Thickness : 665 m (2182 ft). 


zoic (? Triassic) ; 
(ii) Ram sandstone formation : Palaeozoic - (?) Silurian; 


| 
| 


Top (i) Um Sahm sandstone formation : Palaeozoic - (?) Meso- | 


| 
À 


| 
| 
| 


| 
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(iii) Qunaya sandstone and shale formation: Palaeozoic - (?) 
Ordovician-Silurian; 
(iv) Burj limestone formation with Hasa shale lentil : 
Lower Middle Cambrian; 


Base (v) Quweira sandstone and conglomerate formation: Lower 
Cambrian. 


Underlying : The Saramuj conglomerate formation or Aqaba 
granite complex: contact over a widespread regional peneplain 
which connotes a very long time gap. 


Overlying : The Hathira sandstone formation: contact dis- 
conformable or unconformable. 


Other localities : It is probable that the Petra sandstone series 
underlies the whole area of East Jordan: but it is exposed only 
along, and in the valleys which cut through, the mountains 
slopes leading down from the high plateau to the Rift Valley. 
Amongst places cited for sections are Jebel Tubeiq, the vicinity of 
el Quweira and the Wadi Rum, Petra — Wadi Musa, Wadis Dana, 
Saramuj, el Hasa, Zaraa Ma’in. (See Supplement C2). 


Remarks. — The Petra series is the result of erosion of terri- 
tory to the S and the SE, and re-deposition of the detritus on 
flood plains, deltas and beaches to the NW, N, and NE, under what 
must have been arid climatic conditions. In the earlier stages (the 
Quweira formation), plentiful conglomerates (« poudingues ») of 
cobbles and especially « pigeon-egg » pebbles, of torrential depo- 
sition, suggest that must have been some relief, as WETZEL and 
Morton (1958) point out, and it seems possible that this could 
have been partly of fault origin, particularly since pebbles of the 
Aqaba granite complex have been found in one section and at 
one horizon only. The sands throughout, according to VROMAN 
(1944), contain much less felspar and no hornblende, and are 
rounded, in sharp contrast to the pre-Cambrian Saramuj arkoses 
and conglomerates. 

The Burj limestone formation is witness to a marine trans- 
gression of uppermost Lower or lowermost Middle Cambrian age. 
Prcarp (1953) and WETZEL and Morton (1958) consider it likely 
that there was also a marine transgression in the Silurian, but 
this is not proven. No firm evidence of Devonian, Carboniferous 
or Permian deposits has ever been found. Prcarp (op. cit.) remarks 
that there seems to have been considerable basin and swell move- 
ment which probably resulted in localised transgressions or in- 
gressions, and likewise localised erosions and re-depositions. 
Igneous dykes cut the lower part — the Quweira formation 
(BLaKE, 1939) — and also the upper part — the Triassic part of the 
Raman group (WETzEL and Morton, 1958). 

According to the opinion of all observers, the Hathira sand- 
stone formation represents a separate sedimentation following a 
hiatus during the ? Middle Triassic to ? Upper Jurassic interval. 
Even in the S where there is no marine Raman group (Triassic- 
Jurassic) to separate it from the Ram-Um Sahm formation, it is 
always possible to recognise the Hathira sandstone formation. It 
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has therefore been excluded from the Petra sandstone series by 
Werzez and Morton (1958), whereas QUENNELL (1951) includes 
it in his « Nubian facies rocks ». 

The Petra sandstone series, lower and middle part, is pre- 
sumably the equivalent in Jordan of the « Saq sandstone », the 
« Tabuk formation», the « Tawil sandstone», and the (partly 
marine) « Jauf formation », of N Saudi Arabia, ranging in age 
from supposed Cambrian to Devonian (STEINEKE, BRAMKAMP and 
SANDER, 1958). 

No direct equivalent is known in Lebanon and Anti-Lebanon 
where nothing older than Lower Jurassic (? Liassic) is exposed. 


PHOSPHATE.BELT ......-....... tenes Upper Cretaceous 


Term used by L. Prcarp, 1943. 
See: GHAREB FORMATION and CRETACEOUS. 


PHOSPHATE BITUMINOUS CHALK GROUP OF THE 
BELOA: SERIES UE «Nav cde sce Upper Cretaceous 


Used by A.M. QUENNELL, 1951. 
See: BELQA SERIES. 


PHOSPHATKALKE, PHOSPHORITTRUMMERKALKE 
Upper Cretaceous 


Terms used by M. BLANCKENHORN, 1898, 1907, 19126, and 
W. Kozrr, 1924. 


Phosphate beds were first mentioned by L. LARTET, 1869, and 
first described by M. BLANCKENHORN, 1898. On account of the 
brecciated nature of the beds in part P. KnuscH, 1911, called them 
« Trümmergestein ». Opinion as to their age has varied widely 
from Campanian to Danian. It is now recognised that individual 
beds rich in phosphate extend over relatively short distances only : 
that the phosphate content may vary, from composing the main 
part of the rock to being present only as occasional nodules : and 
that phosphates may occur at several geological horizons extend- 
ing from Santonian to Maestrichtian. The economically useful 
deposits appear, however, to be of Maestrichtian age. The terms 


quoted above are thus of little stratigraphic value unless precisely _ 


defined. 


See: QATRANE LIMESTONE and CHERT FORMATION; BELQA | 
SERIES (Lower part); Especially GHAREB CHALK; and also DHAHKIYE | 


CHALK FORMATION. 


PLIOCENE. 


The pliocene has not yet been definitely distinguished in | 


Jordan. M. BLANCKENHORN, 1907, found disturbed strata with an 


abundant fauna of fresh-water mollusca in the N part of the | 


| 
| 


| 
| 
f 
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Jordan Valley. He applied to these the name « Melanopsisstufe » 
Es which he had previously applied to similar beds in Syria 

Opinion as to age has wavered from Middle to Upper Pliocene 
(M. BLANCKENHORN, 1907, 1931: L. Pricamp, 1932, 1933, 1943), to 
E (BLANCKENHORN, 1914), or Lower Pleistocene- (PICARD, 

Fossiliferous beds of the same general type, and of consider- 
able thickness, have reported from Qarn al Hammar (L. DAMESIN 
in G. S. BLAKE, 1939). 

By general analogy and on grounds of tectonic history, some 
undefined portion of the Usdom group (q. v.) is thought to be of 
Pliocene age. | 

The Pliocene in Jordan was a continental period. Erosion pro- 
ducts from the highlands were deposited intermittently in inland 
lakes, alternating with fresh-water limestones, chalks and marls, 
and gypseous shales. 

See : USDOM GROUP. 


Q 


QARN AL HAMMAR: Series ‘A’ at... Series ‘B’ and ’C’ at 
Limestone with Melanopsis at... .... Pleistocene : Neogene 


Used by L. DAMEsIN in G. S. BLAKE, 1939. 
See: LISAN MARL FORMATION and USDOM GROUP. 


QATRANE LIMESTONE and CHERT FORMATION. 
Upper Cretaceous (Campanian s. l.) 


Author : S. N. Nasr, P.D.T.J. Report, 1948. 


Synonymies : Limestone, phosphatic, with undulating beds of 
chert; M. BLANCKENHORN, 1907, 1912 b. Phosphate-bearing beds; 
P. Kruscu, 1911. Chert beds of Palestine; G. M. Lers, 1928. Santo- 
nian - Campanian; L. Picarp, 1931. Faunal group « G-J » (lower 
part); F.R.S. Henson, quoted in G. S. BLAKE, 1936. Senonian (part); 
M. AvNIMELECH, 1936. Senonian : Maestrichtian - Campanian; G. S. 
Braxe, 1939. Meliha chalk and Mishash flint; P.D.P. geologists in 
Company Reports, 1940-1944. Senonian-Maestrichtian; L. PICARD, 
1943. Meliha chalk and Mishash flint, Campanian-Maestrichtian; 
S. H. Smaw, 1947. Qatrane formation (Maestrichtian- Campanian) ; 
S. N. Nasr, P.D.TJ. Report, 1948. Belqa series (lower part); A. M. 
QUENNELL, 1951. Santonian-Campanian-Maestrichtian; M. W. Barr 
and D. Batt, 1953. Calcaire à silex de Qatrane (Campanian s.l); 
R. WETZEL and D. M. Morton, 1958. 

T4pe section : In the Irbid area of East Jordan, about 3 km W 
of Irbid along the road to Jisr Majame; grid reference x 227,300 
y 218,400. (Measured by S.N. Nasr & G. Meparsko, 1948). 


Thickness : 96 m (315 ft). 


358 : 
(Quatrane Limestone and Chert Formation) 


Description : Top (i), 47 m (154 ft) thick; regular alternation 
of brown chert, sometimes brecciated, in beds 30-70 cm (1-2 ft) 
thick; with fairly hard, opaque limestone of slightly chalky ap- 
pearance, whitish to pink, with Crassatella falconieri Picard; Leda 
perdita Conr.; Pycnodonta vesicularis Lmk.; Protocardia sp.; Cla- 
throscala goryi Lart.; Mesosacella larteti Chavan; Zaria reyi Lart.; 
Euspira (Lunatia) judaica (Blanck.); Globotruncana sp.; Bulimina 
sp.; Ostracods. — (ii), 18 m (59 ft) thick; limestones as above, 
pinkish, sometimes marly, alternating with beds of chert, brown 
to grey : with Pycnodonta vesicularis; Crassatella falconieri; Ha- 
mulus ingeni var. octogona Avnimelech; small Foraminifera; Os- 
tracods. — Base (iii), 31 m (102 ft) thick; regular alternations of 
crystalline limestone and of chalky limestone as above, pink and 
yellow, with Crassatella larteti Picard; Indogrammatodon paralle- 
lus Conr.; Exogyra sp.; Leda sp.; Hamulus ingeni Avnimelech; 
Zaria reyi; small Foraminifera; Ostracods, Fishteeth. 


Age: Considered Campanian (Typical fossils in other sections). 


Underlying : The Judea limestone : contact apparently confor- 
able. 


Overlying: The Ghareb chalk formation : contact conformable. 


Other localities : The formation can be seen from the S edge 
of the Hauran basalt platform in the N, to the escarpment of 
Naqb Ashtar and Jebel Tubeiq in the S. Sections have been mea- | 
sured and studied at : — Amman in the Wadi Haddada, where an | 
incomplete sequence shows phosphatic limestones with cherts, | 
carrying Meretrix sp.; and Baculites sp.; 30 m (98 ft) thick; over | 
dense chalk-like limestone, white to pink, with small Foraminifera; | 
15 m (49 ft) thick. — At Zarqa Ma’in, 8 km E of Redjem Mreijib | 
(grid reference x 118,000 y 113,900) showing limestone with chert, | 
121 m (397 ft) thick, over bituminous chalk-like limestone 27 m | 
(89 ft) thick, overlying Judea limestone. — At Edh Dhira (grid | 
reference x 205,600 y 077,500) — Top (i), 69 m (226 ft) thick; | 
alternations of beds of chert often brecciated, massive to thin, | 
with chalk-like limestones and fetid dolomites and dolomitic | 
limestones: in the upper part, phacoids of dolomite, dark grey: 
lumachelles of small Lamellibranchs and Gastropods, etc., and | 
Fishteeth. — (ii), 29 m (95 ft) thick; alternation of thin beds of | 
brown chert, friable; of grey fetid dolomite; and of phosphatic 
limestone: an abundant Campanian fauna occurs in the lower | 
half including Hamulus ingeni; Indogrammatodon parallelus Conr. 
Protocardia silicea Blanck.; Pycnodonta vesicularis Lmk.; Lucina 
blanckenhorni Chavan; Callistina judaica Picard; Mesosaccella 
larteti Chavan; Zaria reyi Lart.; Z. seetzeni Lart.; Baculites pales- 
tiniensis Picard; and in the upper part Variocorbula vokesi Cha- 
van. — (iii), 58 m (190 ft) thick; alternation of thick beds, 30-50 cm 
(1 to 2 ft), of brown to grey-green chert; with beds of dense dolo- | 
mitic marl, pinkish brown, and of chalk-like limestone: some 
horizons with phacoids of fetid dolomite; abundant phosphatic 
nodules in the marls. Fauna poor: Gumbelinids, Globigerinids, 
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Sponge spicules, Echinoid spines, Fishteeth, and in the upper chert 
beds Zaria reyi Lart. Z. seetzeni; and Radiolaria towards the 
base. — (iv), 10 m (33 ft) thick; shales, dark grey to olive-green 
or brown, sometimes salty, with some beds of marly limestone and 
thin bands of fibrous gypsum : Nodosaria sp.; Ostracods; Fishteeth. 
— Base (v), 24m (79 ft) thick; chalk-like; rather hard limestones 
much cut by vertical joints; locally iron-stained : at the top thin 
beds of chert, and a horizon of phacoids: fauna as in preceding 
division. The formation overlies Judea limestone conformably and 
is conformably overlain by Ghareb chalk. 

On the East Jordan plateau, S.N. Nasr in 1946 measured a 
section at Fuluk, 20 km E of Azrak: 7.3 m (24 ft) of alternating 
phosphatic chalks and of limestones with beds of chert: sparse 
fauna of small Foraminifera. The Judea limestone of Cenomanian 
age follows below an erosional or non-depositional hiatus : Gha- 
reb chalk overlies the section conformably. — Suwan : limestones 
and chert beds overlie glauconitic beds, which in turn overlie 
Judea limestone in a marly and gypseous facies : the formation is 
overlain unconformably by the Sar'a chalk formation of Eocene 
age. — Hasa: limestones and cherts of the Qatrane formation 
overlie unconformably several meters of sandstones, which in turn 
overlie Judea limestone of Turonian age. The Ghareb chalk covers 
the section. — Arfa : the formation, 33 m (108 ft) thick, is slightly 
sandy throughout. No underlying beds are exposed; and the upper 
part has been eroded to give the present land surface. — Jebel 
Tubeiq: the formation rests directly and unconformably on Ha- 
thira sandstone, and is not itself covered. 


Remarks : In East Jordan the formation thins regionally from 
W.NW to S.SE. Isopach curves show a great platform covering 
almost the whole of East Jordan: they also show accentuation of 
a « furrow » over the present Rift Valley and the western part of 
East Jordan, already noted in the Turonian isopachs. Occasional 
cases where the formation appears to be transgressive must be due 
to local shallow basin development. 

The formation is equivalent to, and correlatable in a general 
way with, the « Meliha chalk formation » and the « Mishash flint 
formation » defined by P.D.P. in the Negev, S Palestine (SHAW, 
1947). These formations are also very variable in thickness, the 
« Mishash flint » being 130 m (426 ft) thick in the Sinaf-Meliha 
section where it contains up to 60% flint, and only some 3 m 
(10 ft) thick as a single bed along the western flank of the Judean 
Arch. (See also L.S.I., Israel, 1960). 

No equivalent of the Qatrane formation is known in Lebanon 
or Anti-Lebanon. In Interior Syria, however, a very similar unit 
called the « Soukhne formation » (C. CHENEVART, 1950; L. DUBER- 
TRET, 1958) occupies the Palmyrene E of Qariateine and extends 
further to the N and E. No direct connection between the 
Soukhne and the Qatrane formations has been proved. 

No equivalent is known in W Iraq or in N Saudi Arabia. 

WETZEL and Morton (1958) state, as did Prcarp earlier (1943), 
that the phosphatic beds with chert form a belt extending from 
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Syria to Egypt, passing via Jordan. While true in a general way, 
there is some reason to believe that the belt is not entirely con- 
tinuous but may consist of separated basins. 


QUNAYA SANDSTONE AND SHALE FORMATION OF THE 
PETRA SANDSTONE SERIES .............. Palaeozoic 


Author : R. WETZEL and D. M. Morton, 1958. 


Synonymies : « Nubian sandstone » (part); auct. Green unfos- | 
siliferous sandstones and shales 300 feet (91 m), Triassic, at Wadi | 
Zarqa Ma'in; purple and green micaceous shales 1 1/2- 2 km N 
of Fydda delta; also in Wadi Hawara cirque; G. S. BLAKE, 1939; 
Red sandstone member; some intercalation of micaceous shales; 
S.N. Nasr, P.D.TJ. Report, 1947: Zone 2, Edh Dhira section; 
R. WETZEL, P.D.TJ. Report, 1947. Upper Quweira sandstone; | 
upper part of the sandstone in which Petra is carved; A.M. 
QUENNELL, 1951. Grès de Qunaya; R. WETZEL and D. M. MORTON, | 
1958. 


See also Supplement C 2, by F. Bender. 


Type section: Near the SE corner of the Dead Sea in the 
Wadi Qunaya. Grid reference x 205,500 y 057,000. | 


Thickness : 212 m (696 ft). 


Lithology : Alternation of sandstones and micaceous shales, 
green; and of coarse-grained sandstones, red and purple, which | 
usually exhibit torrential bedding. There is an horizon with ripple | 
marks near the top, the bottom of this bed carrying siliceous gra- | 
vel and pebbles. At the base of the sequence is a bed irregularly | 
enriched with the manganese minerals pyrolusite and psilomelane, | 
and with iron oxides. 


Fossils : Rare traces near the base. | 
Age : Palaeozoic ... from fossils found in other sections. | 


Underlying : The Burj limestone formation; contact disconfor- | 
mable. 


Overlying : The Um Sahm/Ram sandstone formation: con- | 
tact (?) gradational. | 


Other localities : The formation outcrops, and is seen on aerial | 
photographs, from el Quweira in the S to Zarqa Ma’in in the N. | 
The red sandstone and red clay of Jebel Tubeiq could belong to | 
this formation (BLAKE, 1939) or could be younger (QUENNELL, | 
1951). (See Supplement C 2). 


Remarks: At Zarqa Ma’in, in 91 m (299 ft) of green sand- | 
stones and shales attributed to the Trias by BLAKE (1939), PICARD | 
(1942) found Protichnites and Cruziana d'Orbigny. In this forma- | 
tion on the slopes of Naqb Ashtar near el Quweira, F.R.S. HEN- | 
son found Cruziana d'Orb. (HENSON in QUENNELL, 1958 : also quo- | 
ted in WETZEL and MonroN, 1958). Palaeozoic age is thus establi- | 
shed. WerzeL and Morton (1958) find that the Qunaya sandstone | 


[| 


| 
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has numerous horizons with ripple marks and traces of marine 
fossils. They therefore consider it is probably a deltaic deposit, 
and think that some of the beds may have been laid down during 
the suggested Silurian transgression of L. Prcamp (1953), particu- 

ly since marine Ordovician and Silurian are known to be pre- 
sent near Jauf in N Saudi Arabia (STEINEKE, BRAMKAMP ahd SAN- 
DER, 1958). 


Intrusive into the formation near el Quweira, is a 30 m (100 ft) 
wide dyke of dioritic composition which does not appear to have 
invaded the overlying Ram sandstone (QUENNELL, 1951). In Wadi 
Numeira, BLAKE (1939) reports an augite-nepheline-syenite intru- 
sive into the lower sandstones: but these are probably Quweira 
formation rather than Qunaya. At Wadi Zarqa Ma’in, WETZEL and 
MonToN (1958) note a basaltic sill 40 m (131 ft) below the top. 

The Qunaya formation is traversed by the same system of 
joints which cuts the Quweira formation: they are often eroded 
into deep, narrow canyons, e. g. in the vicinity of Ghor Ram, and 
the Siq .. the entrance to Petra … which is 122 m (400 ft) deep 
and only 2 to 3 m (6-10 ft) wide. There are three main sets of 
joints striking 10-159; 100-1209; and 160-1709, with some variation. 
These joints persist up into the overlying Ram sandstone forma- 
tion, but not the Um Sahm sandstone (QUENNELL, 1951). 

In N Saudi Arabia STEINEKE, BRAMKAMP and SANDER (1958) 
have considered their « Saq sandstone », of probable Cambrian 
age and 600 m (1968 ft) thick, to be the equivalent of the Jordan 
Qunaya plus Quweira formations. But from the description they 
give, their « Tabuk sandstone » of Ordovician-Silurian age, 725 m 
(2378 ft) thick, compares fairly closely with the Qunaya formation. 

See : MASSIVE, BROWNISH WEATHERED SANDSTONE : in Supple- 
ment C 2. 


QUWEIRA (LOWER) SANDSTONE ...... ? Lower Cambrian 

Author : A. M. QUENNELL, 1951. 

Synonymy: The Quweira Sandstone and Conglomerate 
Formation (q.v.) of R. WeTzez and D.M. Morton, 1958, is an 
exact synonym. 

Remarks : WETZEL and Morton cite measured and sampled 
sections which they describe in much greater detail than is pro- 
vided by QUENNELL’s very generalised description. 

See : QUWEIRA SANDSTONE AND CONGLOMERATE FORMATION. 


OUWEIRA SANDSTONE AND CONGLOMERATE FORMA- 
TION OF THE PETRA SANDSTONE SERIES 
? Lower Cambrian 
Author: A.M. QUENNELL, 1951. Emended R. WETZEL and 
D. M. Morton, 1958. 
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Synonymies : Sands and conglomerates, red, seamed with 
bands rich in magnetite; red sandstone underlain by huge boulder 
beds; in Wadi Saramuj; M. BLaNcKENHORN, 1912, p. 126, 1914, p. 13. 
Bright red sandstone with very round quartz pebbles; in Wadi 
Meneiaieh (Munei’iya), Negev, S. Palestine; G.S. BLAKE, 1936. 
Quartzitic grits of Wadi Numeira; G. S. BLAKE, 1939. Lower Nu- 
bian sandstone; Lower sandstone of Meneiaieh (Munei'iya); L. PI- 
CARD, 1942. Nubian sandstone facies, Lower Cambrian; J. VROMAN, 
1944. Dark red sediments, Wadi Meneiaieh (Munei’iya); S.H. 
Suaw, 1947. Conglomeratic zone -zone 1, Edh Dhira section; 
R. WETZzEL, P.D.T.J. Report, 1947. Quweira series; Lower Quweira 
sandstone; Lower part of the predominantly red sandstone in 
which Petra is carved; A. M. QUENNELL, 1951. Palaeozoic Nubian; 
pre-Carboniferous Nubian, M. W. Batt and D. Barr, 1953. 


See also Supplement C 2, by F. Bender. 


Type section : QUENNELL gave no detailed measured section, 
and cited as locality « the vicinity of Quweira ». WETZEL and Mor- 
TON's (1958) section has therefore been taken as type section: 

In the Wadi Qunaya between Edh Dhira and the Ghor es. 
Safi. Grid reference x 205,000 y 057,000 to x 201,000 y 057,000. | 


Thickness : 250 m (820 ft). 


Lithology : Top (i), 179 m (586 ft) thick; alternation of con- | 
glomerates (poudingues) of rather small pebbles of opaque silica, | 
and of quartzitic sandstones, red and purplish; some thin beds of | 


micaceous sandstone: — (ii), 50 m (164 ft) thick; conglomerates | 
(poudingues) made up of small pebbles of white opaque silica in | 
red sandy cement: — (iii), 10 m (33 ft) thick; coarse sandstone 


weakly cemented, greenish white, with intercalations of black 
micaceous sandstone, and with rare pebbles — (iv), 6 m (20 ft) 
thick; purple shales with intercalations of dark micaceous sand-| 
stone, and some pebbles : — Base (v), 5 m (16 ft) thick; sandstone, | 
white, coarse, with pebbles of pigeon egg size. | 


Fossils : Nil. | 


Age : Considered to be Lower Cambrian from its stratigraphic} 
position. | 


Underlying : The Saramuj conglomerate formation : contact 
unconformable over a widespread regional peneplain. 


Overlying : The Hasa shale lentil of the Burj limestone forma- 
tion : contact disconformable. 


Other localities : In the Wadi Dana NE of Feinan, there i 
in one section, 50 m (164 ft) of the formation : in another measured} 
by S. N. Nasr in the same Wadi (grid reference x 199,000 y 007,000)) 
the thickness is 94 m (308 ft); in this section at 12 m (39 ft)]| 
below the top there is a conglomerate with some rolled cobbles} 
of rocks derived directly from the Aqaba granite complex, inj 
addition to the usual « pigeon egg » silica pebbles. This is the only) 
reported occurrence of such rocks in post-Saramuj sediments in| 
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Jordan till the Pleistocene. These beds in the Wadi Dana follow 
10 m (33 ft) of Saramuj graywacke overlying Aqaba granite com- 
plex. — In Wadi Numeira, BLAKE (1939), reported quartzitic grits. 
— Near el Quweira, QUENNELL (1951) described grits, conglome- 
rates, quartzites and current-bedded sandstones of a predomi- 
nantly dark red colour, as his Lower Quweira sandstone : he also 
states that the lower part of the mainly red sandstones in which 
the ancient city of Petra is carved, belongs to this formation. 


(See Supplement C 2). 


At Wadi Muneïiya (Meneiaieh) in the Negev, S. Palestine, 
the formation also occurs resting directly on the Aqaba granite 
complex, and so containing igneous debris in its lowest beds 
(SHaw, 1947). 


Remarks : The Quweira formation, and the Qunaya sandstone 
and shale formation above it, have been intruded near el Quweira 
by a dyke, of dioritic composition, 30 m (100 ft) wide, but this does 
not appear to have invaded the overlying Ram sandstone, (QUEN- 
NELL, 1951). In Wadi Numeira, BLAKE (1939) reported an augite- 
nepheline-syenite as apparently intrusive into these beds. 


The formation is cut by three sets of joints striking 10-159; 
100-120°; 160-170°; with some variation in each case: these joints 
persist up through the Qunaya and Ram formations, but do not 
traverse the Um Sahm formation. When enlarged by erosion they 
sometimes provide spectacular canyons, eg. in the vicinity of Ghor 
Ram, and in the Siq the entrance to Petra, which is more than 
122 m (400 ft) deep and only 2 to 3 m (6-10 ft) wide. 


In spite of the great volume of conglomerates, the facts that 
the constituents are almost entirely of opaque silica of the size 
of pigeon eggs, that no hornblende is present and that felspar is 
rare, and that the sandgrains are less angular, all by comparison 
with the pre-Cambrian Saramuj formation (VROMAN, 1944), sug- 
gest that there was no strong topographic relief in the vicinity. 
The apparently isolated occurrence of some rounded cobbles of 
basement igneous rocks near the top the formation in the Wadi 
Dana seems to be accidental and probably due to local con- 
poraneous faulting. 


STEINEKE, BRAMKAMP and SANDER (1958) correlate their « Saq 
sandstone » of probable Cambrian age, with the Quweira forma- 
tion plus overlying formations. The « Saq» is more than 600 m 
(1968 ft) thick at the type section; and in contrast to the Quweira 
does not carry any pebbles, is not apparently micaceous, is red 
in colour only locally, and is not cut by any igneous dyke. The 
type section is some 800 km to the SE of the Jordan exposures, 
though other outcrops have been examined at 150 km or less 
distant. While a generalised correlation seems probable no detailed 
agreement is possible. 

See: BEDDED ARKOSE-SANDSTONE: in Supplement C 2. 
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QUWEÏTRA:SERIES 5/4 50b. S Bata eeu AU Palaeozoic 

Author : A. M. QUENNELL, 1951. 

Synonymy : Quweira sandstone and conglomerate formation; 
Burj Limestone formation; and Qunaya sandstone and shale for- 
mation; of R. WETZEL and D. M. Morton, 1958; make up exactly 
Quennell's « Quweira Series ». 

Reference locality : In the vicinity of Quweira. 

Thickness: 510 m (1673 ft) in the territory falling in the 
Kerak map sheet where the Burj limestone, 60 m (197 ft) thick, 
is included : 300 m (984 ft) in the territory falling in the Ma’an > 
map sheet where there is no Burj limestone. 

See component formations, viz: | 
Top (i) Upper Quweira sandstone = Qunaya sandstone and shale 

formation of WETZEL and Morton, 1958 : Palaeozoic; 

(ii) Burj limestone group (sic) = Burj limestone formation : 

Lower/Middle Cambrian; 
base (iii) Lower Quweira sandstone = Quweira sandstone and | 
conglomerate formation: ? Lower Cambrian. 


| 
| 
| 
| 


Underlying : The Saramuj series of QUENNEL, 1951 = Saramuj | 
conglomerate formation of WETZEL and Morton, 1958: contact | 
unconformable on a widespread peneplanation surface. 


| 

Overlying : The Ram sandstone of QUENNELL, 1951 = Ram | 

sandstone formation of WETZEL and Morton, 1958. Contact appa- | | 
rently gradational. 


Other localities : See under component formations. Also Sup- | | 
plement C 2. i 


Remarks: QUENNELL has employed the terms « Nubian fa- | 
cies » and « Nubian facies rocks » under which he includes his| 
« Quweira series »: see Nubian sandstone. The use of the place | 
name « Quweira» for two formations of considerably different | 
lithology and almost certainly widely separated in age, and also| 
for a « series » including both of them, tends to confusion, so that 
the Werzez and Morton (1958) nomenclature is preferred. 

See : QUWEIRA SANDSTONE AND CONGLOMERATE FORMATION, | 
BURJ LIMESTONE FORMATION, and QUNAYA SANDSTONE AND, | 
SHALE FORMATION. Also Supplement C 2. 


| 
| 


QUWEIRA (UPPER) SANDSTONE .............. Palaeozoic 
Author : A. M. QuENNELL, 1951. | 


Synonymy: The Qunaya sandstone and shale formation, 
(q. v.) of R. WeTzez and D. M. Morton, 1958. | 
Remarks: WETZEL and Morton cite measured and sampled. 
sections which they describe in much greater detail than is pro-| 
vided by QUENNELL’s very generalised description. | 
See: QUNAYA SANDSTONE AND SHALE FORMATION. 
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DR Vou cuui EIS Jin TE DARL se Triassic 


Used by L. R. Cox, 1924, 1932. 
See : HISBAN LIMESTONE FORMATION. 


RAM SANDSTONE FORMATION OF THE PETRA 
SANDSTONE SERIES. 2. Un. Palaeozoic 


Author : A.M. QUENNELL, 1951. 


Synonymies : Nubian sandstones (part) of auct, Homejma 
sandstone; L. KoBer, 1919. White sandstone breaking down to 
white sand, Wadi Numeira; G.S. BLAKE, 1939. White sandstone 
equivalent to the Homejma sandstone of Koper; L. Picarp, 1942. 
Zone 3, Edh Dhira section; R. WETZEL, P.D.T.J. Report, 1947. Nu- 
bian sandstone, white series (Jurassic) at Wadi Meneiaieh (Mu- 
neïiya); M. W. Barr and D. Barr, 1953. Grès de Ram; formation 
gréseuse de Ram-Um Sahm (part); R. WETZEL and D. M. Mor- 
TON, 1958. See also Supplement C 2, by F. Bender. 

Type section: At Jebel Ram, 38 km E by N of Aqaba: grid 
reference roughly x 188,000 y 888,000. 

Thickness : 250 m (820 ft). 

Lithology : Sandstone, massive and without discernible bed- 
ding; yellowish but weathering to white; coarse but even grained, 
loosely cemented. 

Fossils : Nil. 

Age : Not known: thought to be Palaeozoic. 

Underlying : The Qunaya sandstone and shale formation: 
contact apparently gradational. 


Overlying : None at the type section. But the Um Sham sand- 
stone formation overlies it to the E of Ghor Ram, contact there 
is apparently gradational. 


Other localities : The formation is traceable on aerial photo- 
graphs, and to a considerable extent in field sections, as far N 
as the Wadi Zarqa Ma’in. It is seen near Petra above the entrance 
to the Siq, and the upper group of historic façades is carved in it. 
— In the Wadi Dana it is faintly pink in colour, while in the Wadi 
Numeira it is white, apparently loose. From S of the Wadi Mujib 
to Zarqa Ma’in it is more doubtfully followed. (See Supplement 
E). 

Remarks : The Ram sandstone does not appear to have been 
invaded by the igneous dykes which cut the underlying Qunaya 
and Quweira formations. It is, however, traversed by the same 
three sets of joints striking 10-150; 100-1209; 160-1709; these joints 
when enlarged by erosion form spectacular canyons as in the 
vicinity of Ghor Ram and in the Siq — the entrance to Petra — 
where one is more than 122 m (400 ft) deep, and only 2 to 3 m 


366 | 
(Ram Sandstone Formation) 


(6-10 ft) wide. In contrast also to the older formations, the Ram 
sandstone does not, according to report, contain any micaceous 
shale or sandstone at all, or any pebbles. 


While the formation is quite distinctive in the southern part 
of Jordan, it appears to lose its character to the N where WETZEL 
and Morton (1958) could not make a separation between it and 
the overlying Um Sahm sandstone formation, and so treated the 
two together as Ram and Um Sahm, or Ram- Um Sahm. 


In N Saudi Arabia, STEINEKE, BRAMKAMP and SANDLER (1958), 
consider their « Saq sandstone », of supposed Cambrian age, as 
equivalent to the Jordan Quweira, Qunaya and Ram plus Um 
Sahm formation of Jordan (p. 1297), but they also suggest (p. 1300) - 
that their « Tabuk sandstone » of definite Ordovician-Silurian age, 
is part equivalent. It seems more probable from the descriptions 
available, that their « Saq ə» should be roughly correlated with 
the much thinner Quweira. and their « Tabuk » directly with the 
much thinner. Qunaya, of Jordan. Correlations of younger for- 
mations are problematical. 

See: MASSIVE, WHITISH WEATHERED SANDSTONE : in supple- | 
ment C 2. | 
| 
RAMAN (RUMMAN) GROUP ............. Triassic-Jurassic | 


Author: Originally defined in the Negev, S. Palestine, by 
J.W. Gwinn and S.N. Nasr, P.D.P. Report, 1940. Re- defined in 
East Jordan by R. WETZEL and D. M. Morton, 1958. | 


Synonymies : Jurassic (part); WETZSTEIN, 1859; W. LIBBY and! 
E. R. Hoskins, 1905. Triassic, Wadi Hisban (part); Jurassic, Nahr} 
az Zarqa (part); B.K.N. WYLLIE, K. A. Campsett, G.M. LEEs,, 
A.P.O.C. Report, 1923. Triassic (Raibl), (Werfenian), Muschelkalk: 
(part); L.R. Cox, 1924. Bajocian - Bathonian (part); L.R. Cox, | 
1925. H. Mur -Woop, 1925. Trias, Muschelkalk (part); L. R. Cox, 
1932. Muschelkalk (part) ; G. WAGNER, 1934. Jurassic, Bathonian, | 
Callovian and possibly Upper Bajocian (part); L. DAMESIN, unpub- 
lished, 1935. Triassic and Jurassic; G.S. BLAKE, 1936, 1939. 
Rumman group; J. W. GWINN and S. N. Nasr, P.D.P. Report, 1940- 
1944. Lower-Middle Triassic, Werfen- and Muschelkalk stage: 
(part); continental upper Triassic (part); Middle-Upper Jurassic 
(Bajocian-Kimmeridgian) following continental Lower Jurassi 
(part); L. Prcarp, 1943. Bathonian (part); M. AvNIMELECH, 1945, 
Triassic and Jurassic (part); S. H. SHaw, 1947. Zarqa group, Trias 
sic and Jurassic; A. M. QUENNELL, 1951. Raman limestone, non- 
Nubian Jurassic and Triassic; M. W. Barr and D. Barr, 1953. | 


Type section : In the Wadi Raman (Rumman) in the Negev] 
S. Palestine; rough grid reference x 140,000 y 000,000. 464 m 
(1522 ft) thick. 


Reference section in Jordan : Between the Wadi Zarqa Ma'irj 
near the NE corner of the Dead Sea, and the Nahr az Zarqa : bety 


1 
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ween grid reference x 205,000 y 115,000 and x 220,000 y 178,000; 
composed of various partial sections in different wadi valleys. 
Thickness : Total 684,6 m (2246 ft). 
See component formations, viz : 
Top (i) Huni formation: Middle Jurassic; Bajocian- Batho- 
nian- ? Callovian. 
(ii) Subeihi plant-bearing sandstone formation: Rhaetic- 
Liassic. 
(ii) Zarqa gypsum formation ? : Triassic. 
(iv) Hisban limestone formation : Muschelkalk. 
Base (v) Humrat Ma'in deltaic formation : Werfenian. 


Underlying : Um Sahm/Ram sandstone formation: contact 
presumably gradational. QUENNELL (1951) supposes that the group 
(his Zarqa group) passes laterally into the the Um Sahm forma- 
tion. 

Overlying : Hathira sandstone formation, with a coarse grade 
conglomerate at its base; contact unconformable over an erosion 
surface. 


Other localities : The Triassic beds are exposed in deep wadi 
valleys cutting down from the East Jordan highlands to the Rift 
Valley, between Wadi Zarqa Ma’in and Wadi Hisban : the Jurassic 
appears in similar valleys between Wadi Barud and Nahr az 
Zarqa. 

It is believed that strata of Jurassic age were encountered in 
a borehole near Hebron; and also in one at Ramallah, 13 km N 
by W of Jerusalem, where they seem to be nearly 1000 m (3280 ft) 
thick; and also in one near Suweilih, 15 km NW of Amman. These 
beds all presumably belong to the Raman group. 

The group is also found in the Negev, S. Palestine, in the 
Wadi Raman cirque; and parts of the group in the Jebel Ureif, 
the Wadi Hathira (Kurnub) cirques, and in the Wadi Hadhira. 


Remarks : While the Raman group in Jordan certainly repre- 
sents the same phase of sedimentation as the beds in S Palestine, 
and a general correlation can be made, there are differences in 
detail. In S Palestine, in Wadi Raman, the Triassic is well 
represented while the Jurassic is sandy and poorly fossiliferous, 
its age being of the Lower (? Liassic) ? and Middle stages. In 
Wadi Hathira the Triassic is not exposed — but the Jurassic is 
well developed and highly fossiliferous, ranging in age from Callo- 
vian to Sequanian. (See L.S.I., Israel, 1960). 

In East Jordan the Triassic is well represented in the southern 
jroup of exposures where is no recognisable Jurassic at all, al- 
hough the overlying Hathira sandstone could be of Jurassic age 
n part. The dated Jurassic occurs in the northern group of expo- 
sures, but there the sole outcrop of definite Triassic consists of 
5.5 m (18 ft) of very poorly fossiliferous Hisban limestone below 
he supposedly Upper Triassic Zarqa gypsum formation. The 
Jurassic then starts with the Rhaetic-Liassic continental Subeihi 
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plant bearing sandstone formation and continues perhaps over 
a gap or a transition zone, with the marine ? Bajocian-Batho- 
nian- ? Callovian beds of the Huni formation. As the upper surface 
of the last-named is a plane of erosion, there could have been 
additional younger beds laid down here. 

The general view in East Jordan is that the marine Trias 
extends further to the S than does the marine Jurassic, more or 
less in accord with the directions and situations of the relative 
shorelines as drawn by Braxe (1937), and by WETzEL and Morton 
(1958). 

Volcanic activity in the Humrat Ma'in and Hisban formations 
(Lower and Middle Triassic) in East Jordan, unparalleled else- 
where so far as reported in the Levant, suggests that fault mo- 
vements could have been responsible for some of the local changes 
of facies. It is to be remarked that the apparently heavier vulca- 
nism at the end of Jurassic and in the Lower Cretaceous in the 


Negev, S Palestine, at Wadi Faria in West Jordan, and in the | 


Lebanon and Anti-Lebanon, is not represented at all in East Jor- 
dan (so far as known) unless the acid trachyte sill in the Humrat 


Main formation is of Lower Cretaceous age, as it might be by | 


analogy to the trachyte sills in the Negev. 


In Sinai a borehole at el Khabra, 40 km E.SE of el Arish and | 


66 km S.SW of Gaza, drilled 1429 m (4689 ft) of marine Jurassic | 


unbottomed : over 2 000 m (6560 ft) are exposed in Jebel Moghara, 
65 km SW of el Arish : and boreholes at Heletz and at Tell es Safi 
in the Palestine Coastal Plain drilled large thicknesses (BALL and 


Barr, 1953, and Tscxopp, 1956). These beds are presumably the | 


upper part of the Raman group, no Triassic having been encoun- 
tered. At Araif en Naje, just across the Sinai border from Jebel 
Ureif in S Palestine, some 158 m (520 ft) only of the group occur, 
here of Triassic age. 

In Lebanon the Jurassic is some 1500 m (4921 ft) thick un- 
bottomed. At Mount Hermon it outcrops total about 1450 m 
(4757 ft). The lowest 150 m (492 ft) are lignite-bearing sands and 
sandstones, with limestone bands carrying small Gastropods of 


lacustrine type : while not definitely dated, the beds could well be | 


of Liassic age. Above follows 600 m (1968 ft) of dark unfossiliferous 
limestone (with an intercalated basalt sill), thought possibly to be 
of Bajocian age; and thereabove a fossiliferous sequence of lime- 


stones of Bathonian up to and including Kimmeridjian age (Du- 
BERTRET, 1954). From the thicknesss given for Sinai, Palestine and 


Lebanon, Hermon, it seems that the isopachline for 1000 m thick- 
ness of Jurassic is roughly parallel to the Jurassic shoreline as 
drawn by Brake and WETZEL and MORTON. 


In Interior Syria a borehole drilled through a dolomite and 
anhydrite sequence of considerable thickness into basal shales, the 
whole considered of Jurassic-Triassic age (L.S.I., Syrie Intérieure, 
1964), but no lithological correlation with Jordan seems possible. 
The « Mulussa limestone formation » of W Iraq could perhaps be 
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the equivalent of the Jordan Hisban limestone, although its age is 
supposed to be Upper Triassic as against the Middle Triassic (Mu- 
schelkalk) age of the Jordan beds. The « Zor Hauran formation » 
seems to resemble the Zarqa gypsum formation of Jordan. The 
« Uba'id formation » does not appear to enter into any scheme 
of correlation with Jordan stratigraphy. The « Muhaiwir forma- 
tion », for which a Bathonian age is accepted, correlates litholo- 
gically with the Huni formation of Jordan, though there are few 
determined fossils in common. (See DUNNINGTON, L.S.I., Iraq, 1959). 
The Raman group described above is the exact equivalent of 
QUENNELL’s Zarqa group of 1951, though QUENNELL did not give 
any detailed description of the beds, nor break down his group 
into named formations, as WETZEL and Morton (1958) have done. 
These authors reject QUENNELL’s name « Zarqa group » on grounds 
of priority of usage of the terms « Raman group » and « Zarqa 
gypsum formation ». 


Len itur quali ts Recent 
Recent deposits are : 


1. The talus and detrital material of the Rift Valley, and of 
the slopes bordering major wadi valleys. 

2. The veneer of residual flint gravels on the high East Jordan 
desert. 


3. The desert sands of the extreme S, and the dunes of the 
Wadi Araba. 


4. The «nari» or caliche of much of the chalk territory in 
West Jordan and parts of N East Jordan. 


5. Basalt flows in the Nahr Yarmuk valley. 


ARE TS HE TL. uus pH deor n e tm SIRE utn Liassic 


Age ascribed to dark shales with plant remains in the Nahr 
az Zarqa valley, by H. H. THomas in unpublished work by B. K. N. 
WYLLIE, K. A. Camper, and G.M. Less, 1923. 

See: SUBEIHI PLANT-BEARING SANDSTONE FORMATION. 


S 


SAMACHSCHOTTER: SAMACH (SAMAKH) GRAVEL 


Pleistocene 
Terms used by L. Prcanp 1932, 1943. 
See: LISAN MARL FORMATION. 
EAMARIA:: Limestone AOL: cry ieu rre e ete Eocene 


Described by M. BLANCKENHORN, 1914. 
See : MASSIVE LIMESTONE OF NABLUS. 
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SAMRA FORMATION .................. Lower Pleistocene 

Author : L. Picarp, 1943. 

Synonymies : Naharayim (Naharaim) gravel (part) ; L. PICARD, 
1932. Lower Pleistocene (Samra stage); Samra series; L. PICARD, 
1943. 

Type locality : Big quarries at Khirbet Samra, 6 km NE of 
Jericho. 

Thickness : About 12 m (39 ft). 

Lithology : Top (i), ? 2 m (6.5 ft) thick; hard loam, and fine | 
sand of flint particles, and conglomerate of flint. — Base (ii), 10 m | 
(33 ft) thick; caleareous sandstone practically without quartz, but | 

| 


with fine grains of flint. Unfossiliferous. 


Age: Lower Pleistocene according to L. Picarp, on paleo- | 
geographic and tectonic grounds, and by correlation with other | 
outcrops which are fossiliferous. | 

| 


Underlying : not stated. 
Overlying : Lisan marl: contact slightly discordant. 


Other localities : Near Nabi Musa, 8 km S by W of Jericho: | 
beds similar to the above. — At 4 km NW of the potash basins at | 
the NW corner of the Dead Sea (approximate grid reference | 
x 198,000 y 131,000) N of km 36-km 34 of the Jerusalem-Dead 
Sea road : 7 m (23 ft) exposed in a wadi : Top (i), conglomerates; 
— (ii), flint sand, bog limestone, oolitic and pseudo- oolitic lime- 
stone, and calcareous sandstone; Base (iii), conglomerates. The 
underlying not exposed; Lisan marl overlies the exposure with > 
slight but definite discordance. — In wadis between Wadi al Malih | 
and Wadi Faria : 30-40 m (98-131 ft) of very hard conglomerates 
with intercalations of terra rossa and of lacustrine limestone with | 
Hydrobia, Bythinia, Planorbis, Melania. — Near Naharayim, 17 km | 
S by E of Tiberias: coarse gravels with some pebbles of unde- . 
cayed basalt, with intercalated reddish loams and sandy loams. _ 


Remarks : The « Samra formation », in which the underlying | 
conglomerates are here included, appears to have a maximum | 
thickness of 65 m (213 ft), the conglomerates accounting for some 
40 m (131 ft) while the limnic sediments may reach 25 m (82 ft). 

| 


It rests with pronounced discordance on the underlying Pliocene 
(Usdom group), and is covered with slight discordance by the 
Lisan marl, or by basalt flows. 

The sediments are completely consolidated and hard, in con- 
trast to the softer and looser material of later date. 

This formation appears to have been laid down following a 
break at the end of the Pliocene, in a lake or chain of lakes 
extending from the Dead Sea nearly to Beisan. The small and 
scattered outcrops, mainly preserved in old pre-cut valleys, sug- 
gest that the topography was then much as at present. 

As the Samra formation has not so far been recognised in the 
plains of the Rift Valley (possibly due to paucity of outcrops and 
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of boreholes) it is in general correct to say that the Usdom group 
ends at the occurrence the evaporitic beds of the Lisan marl: 
but it should not be forgotten that the Lower Pleistocene Samra 
formation may intervene. 


SANTONIAN - CAMPANIAN - MAESTRICHTIAN 
Upper Cretaceous 


Mentioned by L. Prcarp, 1931 and M. W. Barr & D. Barr, 1953. 
See: QATRANE LIMESTONE and CHERT FORMATION. 


SAR’A CHALK AND FLINT FORMATION .......... Eocene 
Lower and Middle 


Author : M. AvNIMELEcH, 1936. (« Couches de Sar’a »). 


Synonymies : Crétacé supérieur, Nablus; F. Roman and L. 
Doncievux, 1927. Microfaunal group « E»; F. R. S. Henson in G. S. 
Brake, 1936. Flinty limestone; L. Picarp and P. Soromonica, 1936. 
Lower and Middle Eocene; F.R.S. HENSON, 1938. Sar'a chalk, Sar'a 
chalk with flints; R. W. FarnBRIDGE, S. N. Nasr, E.N. Trratsoo, 
P. D. P. Report, 1940. Medra chalk formation, P.D.P. Reports, 
1941-1944. Lower and Middle Eocene flint chalk series; L. PICARD, 
1943. Lower Eocene flinty chalks; S. H. SHaw, 1947. Belqa series 
(upper part); A.M. QuENNELL, 1951. Lower Eocene — well-bedded 
chalk and flint; M. W. Batt and D. Barr, 1953. Craies silicieuses 
de Sar’a ) Eocéne inférieur et moyen); R. WErzEL and D.M. Mor- 
TON, 1958. 


Type section :Defined on the slopes below the villages of 
Rafat and Sar’a (Surah) in the Shaphela, Palestine. Alternative 
type section in the Negev, S Palestine, at Jebel Medra, 56 km SE 
of Beersheba. 


Reference section in East Jordan (R. WETZEL and D.M. Mor- 
TON, 1958). Edh Dhira syncline, section following above that of 
the Taqiye marl formation; grid reference x 204,300 y 076,400 to 
x 205,600 y 077,500 approximately. 


Thickness : 247 m (809 ft). 


Description : Top (i), 2 m (6.5 ft) thick; glauconite lentil with 
bands of white chalky, and coarsely crystalline, limestone greenish 
with grains of glauconite : fauna — Globigerina sp.; Uvigerina sp.; 
Hantkenina sp.; Cristellaria sp. — (ii), 10 m (33 ft) thick; chalky 
limestone, white, with nodules and beds of black flint at 1 m inter- 
val : Globigerina sp.; Globorotalia sp.; — (iii), 108 m (354 ft) thick; 
chalky limestones, white, soft, without flint; poorly bedded; some 
veins of fibrous gypsum oblique to the bedding, and of calcite 
perpendicular to it : fauna : Globigerina triloculinoides Plummer; 
G. orbiformis Cole; G. bulloides d'Orb.; G. cf. inflata d'Orb.; Buli- 
mina jacksonensis Cush.; Cibicides mississippiensis var. (Cush.); 
Clavulinoides cubensis Cushman and Bermudez, 1937; Nodosaria 
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sp.; Vaginulina sp.; Anomalina sp.; Cristellaria sp.; Globorotalia 
spp.; G. cf. crassata Cush.; Pseudoglandulina sp.; Cassidulina sub- 
globosa Brady; Hantkenina sp.; Guttulina sp.; Pulvinullinella sp.; 
Gumbelina sp. (small var.); Uvigerina havanensis Cushman and 
Brady; U. eocaena Gumbel. — (iv), 64 m (210 ft) thick; chalky 
limestone, white and pink-tinged, sometimes yellowish; thin beds 
of flint gleaming white, in groups in the lower half: Globigerina 
sp.; Globorotalia sp.; Cristellaria sp.; Bulimina sp.; B. jacksonensis 
Cush.; Uvigerina pigmea d'Orb.; Nodosaria sp.; Epomides sp.; 
Cibicides cf. rigidus Brady and Schwager; Vaginulina sp.; Ostra- 


cods. — (v), 42 m (138 ft) thick; chalky limestone, white, without | 


flint; Globigerinidae and Radiolaria. — Base (vi), 21 m (69 ft) 
thick; chalky limestone, white, thin-bedded sometimes papery : 
black flint in nodules in the lower part and in thin beds in the 
upper part : Globorotalia sp.; Globigerina triloculinoides Plummer; 
Gumbelina sp. (small var.) ; Nodosaria sp.;Cristellaria sp.; Vaginu- 
lina sp. 

Age: Eocene, Lower and Middle. 

Underlying : The Tagiye marl formation : contact conformable. 


Overlying : The Usdom group: contact unconformable over 
an erosion surface. 


Other localities : Thick sections are only found bordering the 
Rift Valley. — 3-6 km W of Irbid (grid reference x 212,400 
y 228,000) : 220 m (722 ft) thick, — Top (i), 38 m (125 ft; chalky 
limestone, white to yellowish, in thick beds, with thin beds and 
nodules of brown flint : Globigerina sp.; Globorotalia sp.; Nodosa- 
ria sp.; Cristellaria sp.; Eponides sp.; Cibicides sp.; Gumbelina 
sp.; Uvigerina pigmea d’Orb. — (ii), 127 m (417 ft); chalk, massive, 
soft, white and pink-tinged, slight salty taste; nodules of brown 
flint in the upper part; fauna as above. — Base (iii), 55 m (180 ft); 
chalky limestones, whitish, hard, interstratified with chalky marl, 
soft, white tinged pink : Globigerina sp.; G. triloculinoides Plum- 
mer; Globorotalia sp.; Anomalina dorri Cole; Dorothia sp.; Gau- 
dryina sp.; Cristellaria sp.; Taqiye marl underlies the section con- 
formably : a flow of diabase, believed to be pene-contemporaneous 
(P.M. RasaNrr in WETZEL and Morton, 1958), overlies an eroded 
surface of the Sar’a. — At Tayiba, 20 km W of Irbid (grid reference 
x 209,300 y 216,200) ; 124 m (407 ft) thick. — Top (i), 76 m (249 ft), 
Chalky limestones, white, with some glauconite at the top : Middle 
Eocene fauna with Bulimina jacksonensis Cush.; Hantkenina 
dumblei. — Base (ii), 48 m (157 ft), chalky limestones, white, with 
thin beds of flint: Lower Eocene fauna with Globigerina spp.; 
Cibicides cf. rigidus Brady and Schwager; Scalaria cf. calamistra- 
ta; Cristellaria sp.; Nodosaria sp. The base is not exposed. Marine 
Oligocene « Taiyiba beds» overlie the section unconformably.— 
At Wadi Gharandel; 135 m (443 ft) (part); — Top (i), 35 m (115ft), 
grey marls; — Base (ii), 100 m (328 ft) (part), alternations of 
chalky limestone, whitish marls, and thin beds of flint: the marls 
dominate towards the base in transition to the Taqiye marl. Ma’an 
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nummulitic limestone with Nummulites gizehensis Forskal overlie 
the section. — On the ligh plateau — Jebel Samna, 10 km SW of 
Ma’an; 14 m (46 ft) of yellowish limestone with beds of brown 
flint passing down to white chalk with flints, conformably over- 
lie Tagiye marl formation, and underlie Ma'an nummulitic lime- 
stone formation— Shefa, 50 km SE of Amman; 70 m (236 ft) 
thick; — Top (i), 6 m (20 ft) hard limestones, grey and fawn, well- 
bedded with beds of flint: — (ii), 40 m (131 ft), alternations of 
chalks and beds of flint, carrying Middle Eocene fauna of Globoro- 
talia sp.; Bulimina sp.; Uvigerina sp.; Cristellaria sp.; Discorbis 
sp.; Globigerina sp.; Nodosaria sp.; Radiolaria, fishteeth. — Base 
(iii), 26 m (85 ft), varicoloured gypseous marl with rare chalky and 
siliceous intercalations, passing down to concretionary limestones 
at the base. The beds overlie Ghareb chalk formation without 
angular discordance but presumably with unconformity after hia- 
tus: no overlying formation. — Suwan: 160 m (525 ft); in the 
upper part there are two thick beds of red or pink chalk. Ostrea 
ramosa Mayer occurs in addition to the usual Middle Eocene 
microfauna. The Qatrane formation underlies the section uncon- 
formably but without angular discordance. There is no cover. 
— Thuleithuwat : 125 m (410 ft); the formation is rather more 
marly and with less flint. Base not exposed: top is land sur- 
face. — Hasa: 92 m (302 ft); the formation here is notable for 
abundant shell debris, and the microfauna dates it as uppermost 
Lower Eocene. These beds unconformably overlie a-typical Gha- 
reb chalk formation, but they have no cover. — South of Jebel 
Tubeiq: 50 m (164 ft) of the formation rest unconformably on 
Hathira sandstone formation. 


Remarks: This formation is directly correlatable with the 
Medra chalk formation of P.D.P. in the Negev, and with the 
Sa'ra beds (except the base) of AVNIMELECH (1936) in the Shaphela 
and SE of Mount Carmel in Palestine. 

It has also an equivalent in the Ypressian of the southern 
part of the Beka'a, and in patches along the Lebanese coast 
(DUBERTRET, 1955). 

In Interior Syria, its equivalent is the « Jaddala formation » 
with numerous flint beds, being part of the « Palmyra marl 
group » (CHENEVART, 1950, L.S.I. Syrie Intérieure, 1964). In SE 
Syria, in the Jebel Tenf well 6 km N of the junction of the Syrian. 
Iraqian and Jordanian frontiers, the formation is recognisable but 
in a shallower water facies of limestone rather than chalk or marl, 
with much flint, and occasional phosphatic horizons: it yields 
Nummulites planulatus Lmk. and N. nitidus de la Harpe (DUBER- 
TRET, 1958). 

West and north of the Ga'ara in W Iraq, a facies like that of 
Jebel Tenf well has been reported as the « Umm er Radhuma 
formation ». (VAN BELLEN, L.S.I., Iraq, 1959). 

In N Saudi Arabia, STEINEKE, BRAMKAMP and SANDER (1958) 
show extensive areas of Eocene on both sides of the Wadi Sirhan. 
No description is available, but it seems most likely that these 
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beds are an extension of the Sar'a formation and/or of the Ma'an 
nummulitic limestone formation. 


The Sar’a formation is generally transgressive because it 
extends laterally beyond the limits of the Taqiye formation, wich 
is itself somewhat transgressive at its base. But there is no evi- 
dence of any considerable regression after the deposition of the 
Taqiye marl formation, so that the Sar'a sea may be described as 
a further advance of an Eocene transgression already in progress. 


The relationship between the Ma'an nummulitic limestone | 
formation and the Sar'a formation is not entirely clear. However, | 
WETZEL and Morton (1958) believe the nummulitic development 
to be a coastal facies, varying in stratigraphic position in different 
places from the top of the Lower, to the top of the Middle Eocene. 


The amount of flint in the formation varies considerably in 
different localities, but the total volume must be very large. 


SARAMUJ CONGLOMERATE FORMATION. 
Pre-Cambrian 


Author : M. BLANCKENHORN, 1912; emended L. DAMESIN, in 
unpublished work, 1948, and R. WETZEL & D.M. Morton, 1958. 


Synonymies : Brèches et conglomérats polygènes; L. LARTET, 
1869. Saramuj series; volcanic agglomerates; E. Huu, 1886, 1889. 
Saramudj Konglomerat, etc.; M. BLANCKENHORN, 1912, pp. 126, 131; 
1914, p. 12; E. Fucus, 1915. Saramuj series; Saramuj-Hammamat 
series, Algonkian; L. Prcarp, 1941, 1943. Saramuj formation, L. Da- 
MESIN, unpublished work, 1948. Saramuj series; A. M. QUENNELL, 
1951. Conglomérats de Saramuj; R. WETZEL & D. M. Morton, 1958. 


Type localy : Near Ghor es Safi in the Wadi Saramuj near 
the SE end of the Dead Sea. Grid reference x 049,300 y 019,000 
approximately. 


Thickness : variable; maximum reported 30 m (98 ft). 


Lithology : Dark conglomerates of vari-coloured, well-roun- 
ded pebbles, cobbles and boulders of igneous rocks, with a matrix 
of strongly cemented arkosic and brecciated material; alterning | 
with well-defined beds, up to several metres in thickness, of sand- | 
stone, arkose and graywacke. The igneous elements are derived | 
from the Aqaba granite complex, and include gneiss, granite, | 
gabbro, serpentine, porphyry, dolerite : basic extrusive rocks are 
lacking. The conglomerates and arkoses are rich in hornblende | 
(VROMAN, 1944). The whole has suffered epi-metamorphism in| 
varying but slight degree (Prcamp, 1941), and has been cut by 
numerous dykes of dolerite. 

Fossils : Nil. 

Age : Pre-Cambrian. 


Underlying : The Aqaba granite complex below an erosion 
surface. 
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| Overlying : The Quweira sandstone and conglomerate forma- 
tion of the Petra sandstone series; contact unconformable over 
wide regional peneplanation surface. 


Other localities: Wadi Qunaya (grid reference x 205,500 
y 057,000) where a section 30 m (98 ft) thick occurs. — In Wadi 
Dana (x 199,000 y 007,000), 10 m (33 ft) of graywacke is seen. — 
At the foot of Jebel Harun near Petra. — 8 km NE of Gharandel 
in the Wadi Araba. 


Remarks: BLANCKENHORN thought that this formation had 
not been folded, but, HULL, PICARD, and QUENNELL all consider that 
it has suffered moderate folding, and the last-named notes that 
most of the outcrops in the vicinity have suffered faulting. The 
formation has been cut by numerous igneous dykes of the same 
systems as some of those in the Aqaba granite complex. There- 
after it has been eroded, together with the granite complex in 
places, to a widespread peneplain, above which comes the Petra 
sandstone series discordantly overlying sometimes the Saramuj 
conglomerate, sometimes the Aqaba granite complex. i 

Picarp (1941, 1943) placed the formation in the Algonkian, and 
considered it to be a type of molasse surrounding a folded mount- 
ain range running N to S, and designated by him the « Arabo- 
Nubids » (1941). 

Since the granites, and associated contemporaneous or slightly 
later dykes, of the Aqaba granite complex appear to have 
been intruded into an ancient sedimentary series (BLAKE, 1936; 
Picarp, 1941; QUENNELL, 1951) it seems certain that a long period 
of erosion must then have followed, during which a thick cover 
was removed except for the few vestiges of metamorphic rocks 
still remaining. The Saramuj conglomerate formation was then 
laid down upon the bared basement, from which its elements 
were derived. 

The region then seems to have been moderately folded, and 
abundant dykes injected concurrently or somewhat later. Subse- 
quently erosion again set in and for the second time it removed 
everything down to the top of the granite, leaving only small 
occurrences of the Saramuj formation to testify to a long and 
complex history. 


SUBEIHI PLANT-BEARING SANDSTONE FORMATION 
of'ihe-Haman Group’. 1.7. Aan 0 4 «C. Rhaetic-Liassic 


Author : R. WETZEL and D. M. Morton, 1958. 


Synonymies : Rhaetic or Liassic, dark shales with plant re- 
mains at Nahr az Zarqa; H. H. THomas in B. K.N. Wy tut, K. A. 


Campsett, G. M. Les, A.P.O.C. Report, 1923. Grès à plantes de 
Subeihi (Rhétien-Lias); R. WeTzez and D. M. Morton, 1958. 


Type locality : In the Nahr az Zarqa valley in East Jordan; 
grid reference x 219,000 y 177,000 for the basal part; and x 220,300 
y 177,300 for the upper part in the Wadi Hihi. 


Thickness : 57.7 m (189 ft). 
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Lithology : Top (i), 23 m (75 ft) thick; sandstones, coarse to 
fine, torrentially-bedded, thick bedded, concretionary, but paper- 
thin-bedded where argillaceous, yellow-brown, dark grey, white, 
yellow or red, ferruginous; with some lenses of quartz, gravel, and 
yellow or red, ferruginous; with some lenses of quartz gravel, and 
purple, somestimes with ferruginous ooliths : rarely more calcar- 
eous, and with sandy limestone bands. These bands carry shell 
fragments, while in some of the sandstones fossil wood is seen; 
ripple marks occur. At the base is a thin iron-pan crust which is 
discordant on the beds below. — Base (ii), 34.7 m (114 ft) thick; 
at the top, a thin band of limestone, silicified, hard, with ostracods 
and fragments of shells : below, sandstones, pink with patches of 
yellow, red and purple; with lenses of fine quartz gravel; towards 
the base thin intercalations of paper-shales, grey-blue, passing 
down to more plentiful shale, greenish, black or slate-blue. Plant 
debris throughout. 


Age : Considered to be Rhaetic-Liassic from determinations 
by H. H. Txomas, and also from its position between the (?) Upper 
Triassic Zarqa gypsum formation and the proven Middle Jurassic 
Huni formation. 


Underlving : The Zarqa gypsum formation: contact dicon- 
formable. 


Overlying : The Huni formation: contact apparently discon- 
formable. 

Other localities: (?) Wadi Hisban, and possibly Wadi Zarqa 
Ma'in. 

Remarks : This formation was evidently deposited in lagoons 
or marshes along a flattish shore. 


TATYIBA- BEDS-:-« cud ocu Lise upto coc Oligocene | 


Author : S.N. Nasr and C. Mrparzsko, P.D.T.J. Report, 1947; 
emended R. WETZEL and D.M. MomroN, 1958. 


Synonymy : Taiyiba beds; S.N. Nasr and C. Mxparsko, P.D. | 
T.J. Report, 1947; R. WErzEL and D. M. Morton, 1958. i 


Type section : In the Wadi Taiyiba, 20 km W of Irbid, 2.5 km E | 
of Waqqas village; grid reference x 209,300 y 216,200 (1/100,000 | 
Nazareth sheet). | 


Thickness : 40.5 m (133 ft). | 
Description : Top (i), 21 m (69 ft) thick; cliff of massive lime- | 
stone, white to yellowish, hard, with glauconite: Textularia Sp.; | 
Uvigerina sp.; Operculina sp.; Bryozoa; Oysters, Pectens. — (ii), 
11 m (36 ft) thick; marls, yellow to greenish, with nodules of limo- i 
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nite. — Base (iii), 8.5 metres (28 ft) thick; marls, glauconitic, sandy 
at the top: Chlamys (Aequipecten) judaica Cox; Echinoids, Oys- 
ters, Fishteeth. 

Age: Considered to be Oligocene (P.M. RABANIT in WETZEL 
and Morton, 1958). 


Underlying : The Sar’a chalk and flint formation: contact 
unconformable over an erosional or non-depositional gap. 

Overlying : The Usdom group; Neogene sands: contact un- 
conformable. 


Other localities : In water wells near Burqa (grid reference 
x 426,000 y 228,000) 133 km NE of Azraq, limestone with Bryo- 
zoa and Operculina sp. were encountered, these being compared 
with beds which outcrop in the Wadi Sirhan where they are 
reported to carry Echinoids of Oligocene age (WETzEL and Morton, 
1958). A water well in Wadi er Ruweishid — No 12 well for H. 4 
pumpstation — also encountered white limestone with Nummu- 
lites sp., Operculina sp., Bryozoa and Echinoids. It was reported 
by BLAKE (1939) as of Eocene age; but it seems to resemble closely 
the limestone in the Burqa wells. Similar beds are not known 
elsewhere in East Jordan. 


Remarks: Marine Oligocene (defined as the « Tell Duweir 
formation » by P.D.P. geologists) is known in scattered patches in 
the Shaphela and under parts of the Coastal Plain in Palestine. 
The formation was considered to be generally regressive, but 
locally transgressive when the sea entered contemporaneously 
down thrown fault troughs (P.D.P.) or synclines (AVNIMELECH and 
Retss, 1954). However, no connection has been found between 
these Palestine occurrences and those of East Jordan. 

WETzEL and Morton (1958) suggest that the Oligocene sea 
may have reached Wadi Taiyiba via the Haifa-Esdraelon depres- 
sion which, in that case, must have been developing in Oligocene 
times instead of in the Miocene as hitherto accepted (AVNIMELECH, 
map, 1936). 


TAOIYE MARL FORMATION ................. Palaeocene 


Author : Originally named and defined in the Negev, S Pales- 
tine, by R. V. Browne, J. W. Gwinn and S.N. Nasr, in P.D.P. 
Report, 1941, cited in S. H. SHaw, 1947. Identified in East Jordan 
by R. WErzEL & D. M. Morton, 1958. 

Synonymies : Marls of Nabi Musa (part); Danian or Mottled 
Zone (part); L. Prcarp, 1931. Microfaunal group « F »; F.R.S. HEN- 
SON, in G.S. BLAKE, 1936. « Niveau 1» (part); Marnes d'Artuf 
(part); M. AvNrwELECH, 1936. Cretaceous-Eocene transitional mi- 
crofauna; F.R.S. HENsoN, 1938. Eocene — Lower marls and shales; 
G. S. BLAKE, 1939. Taqiye marl, corresponding to the « Esna sha- 
les of Egypt»; P.D.P. Reports, 1941-1944. Palaeocene Taqiye 
marl; S. H. SHaw, 1947. Belqa series (part); A. M. QUENNELL, 1951. 
Palaeocene-Danian; Z. Reiss, 1952; M. W. Barr & D. Barr, 1953. 
Marne de Taqiye (Palaeocene); R. WETZEL & D.M. Morton, 1958. 
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Type section : In the cirque of the Jebel Abu Tagiye in the 


Negev, S. Palestine. 

Reference section East Jordan: In the Edh Dhira syncline; 
grid reference x 204,300 y 076,400 to x 205,600 y 077,500. 

Thickness : 52 m (171 ft). 

Description : Top (i), 24.5 m (80 ft) thick; clayey marls, gyp- 
seous, alternating brownish to olive-green and grey-blue: dark 
concretion of iron sulphate, nad veins of fibrous gypsum. Globi- 
gerina triloculinoides Plummer; Anomalina dorri Cole; Globoro- 
talia sp.; Chilostomelloides sp. At the bottom of this division is a 
2.5 m (8 ft) bed of yellowish chalky limestone with globigerinidae; 
Globorotalia angulata White; Nodosaria sp.; Base (ii), 27.5 m 
(90 ft) thick; marls as above carrying Globigerina pseudobulloides 
Plummer; G. triloculinoides; Anomalina dorri; Cibicides succe- 
dens Brotzen (1948); Quadrimorphina sp.; Gyroidina sp.; Gau- 
dryina sp.; Nuttalides sp.; Globorotalia angulata; Radiolaria. 


Age : Palaeocene. 


Underlying : The Ghareb chalk formation : contact conform- 
able. 

Overlying : The Sar’a chalk and flint formation: contact 
conformable. 


Other localities: The formation is present in patches along 
the Rift Valley depression N from Gharandel, but is absent in 
the E part of the high plateau where the Cretaceous-Tertiary 
junction is lost in a gap in sedimentation. Section have been 
studied: — at 3-6 km W of Irbid (grid reference x 212,400 
y 228,000). Top (i), 39 m (128) ft) thick; marls, blue-grey with 
nodules of limonite, and microfauna of Ammodiscus sp.; Globo- 
rotalia angulata; G. spinulosa Cush. var.; Vaginulina sp.; Pullenia 
sp.; Gaudryina sp. — Base (ii), 8 m (26 ft) thick; bituminous lime- 
stone with Cibicides sp. The beds overlie a thin Ghareb chalk 
with apparent conformity, and similarly underlie Sar’a chalk and 
flint formation. — At Wadi Gharandel (DAMESIN & Nasr, 1947); 
100 m (328 ft) thick (part); consisting of alternations of chalky 
limestones and whitish marls, and thin beds of flint, the marls 
being dominant towards the base; only the basal part is Taqiye 
formation. This overlies Upper Cretaceous conformably, and simi- 
larly underlies Sar'a formation — On the plateau at Jebel Samna, 
10 km SW of Ma'an, the formation consists of 76 m (249 ft) of 
olive-green marls, with a limestone bed rubbly with phacoids 
25 m (82 ft) above the base. The underlying formation is not 
exposed, but Sar'a chalk and flint formation overlies conformably. 


Remarks : In the Edh Dhira syncline the passage from Creta- 
ceous to Tertiary is marked by the total extinction of typical Cre- 
taceous Foraminifera, e.g. the pelagic Globotruncana arca and 
G. stuarti, and the benthonic Gyroidina depressa and Siphogene- 
rinoides, and the sudden appearance a little higher up of characte- 
ristic Tertiary forms, e. g. the pelagic Globorotalia angulata, Glo- 
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bigerina triloculinoides, G. pseudobulloides, and the benthonic 
 Cibicides succedens, Anomalina dorri. But between the two zones 
there is 16 m (52 ft) containing only small Globigerinidae and 
'Gumbelinidae: this seems to be a transition zone and could 
correspond to the Danian, its upper limit being sharply marked in 
the lithology (WerzeL and Morton, 1958). For palaeontological 
comment on the formation in S Palestine see Z. Retss, 1952, 1954. 

The formation occurs in the Negev, S Palestine, and in places 
along the W and E flanks of the Judean Arch. It thickens there 
in morpho-tectonic depressions and thins towards and over uplifts. 
Yet its lowest beds appear to be transgressive over the Ghared 
chalk. It is almost certainly correlatable with the « Esna shales » 
of Egypt. : 

Sediments of Paleocene age are known in the Beka’a between 
the Lebanon and Anti-Lebanon mountains (DuBERTRET, 1951, 1954) 
and are similar in lithology to the Taqiye marl. 

In Interior Syria the Palaeocene « Aaliji marl » closely resem- 
bles the Taqiye marl lithologically. (L.S.I., Syrie Intérieure, 1964). 
But to the SE, in the Jebel Tenf well 6 km N of the junction 
of the Syria, Iraq and Jordan frontiers, the formation is not recog- 
inisable though beds of this age are present (DUBERTRET, 1958). 
In the Ga’ara region of W Iraq, Palaeocene sediments are 
known as « Umm er Radhuma formation », and are quite unlike 
the Taqiye marl. (van BELLEN, L.S.I., Iraq, 1959). 


IPIBERIAS SERIES ................. (?) Oligocene-Pliocene 


Term used by L. Picarp, 1943. 
See : USDOM GROUP. 


il 


RE Cel NS SERIES mm ur, fe fe M PT Re Neogne 


Used by L. Prcarp, 1943. 
See : USDOM GROUP. 


TLAH (et) : Variegated marls and gypsum with Neogene 
"^ conglomerates at ... 


Descriptions from M. BLANCKENHORN, 1907, 1912. 
See: USDOM GROUP. 


TRIASSIC. 


The presence of rocks of Triassic age was first established by 
B. K. N. WYLLIE, K. A. Campsett and G. M. Lers (A.P.O.C. Report, 
1923) in the area between the NE corner of the Dead Sea and the 
Wadi Hisban; they also recognised the extension of these rocks as 
ar S as the Wadi Zarqa Ma’in. The section measured by them was 
escribed by L. R. Cox (1924, 1932) who suggested Muschelkalk 
age. This age was confirmed by G. Wacner (1934), basing his 
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work upon new observations by G. S. BLAKE (1936, 1939). In 1932 
Cox ascribed a Werfenian age to the lower beds found by BLAKE. 
In the Nahr az Zarga, considerably N of the Dead Sea, BLAKE 
(1936, 1939) found outcrops of gypsum above a limestone with 
Myophoria sp. In 1951 A.M. QUENNELL included all the above 
rocks in his « Zarqa group» of Triassic-Jurassic age, though 
without detailed description. 


R. WETZEL and D.M. Morton (1958) give several measured 
sections. They describe and define: 


Top (i Zarga gypsum formation .... ? Upper Triassic 
(ii) Hisban limestone formation .... Muschelkalk 
Base (iii) Humrat Ma'in deltaic formation .. Werfenian 


These are the three lowest formations of their Raman group 
(= Zarqa group of QUENNELL, 1951) of Jurassic-Triassic age. 
See: RAMAN GROUP, ZARQA GYPSUM FORMATION, HISBAN 


LIMESTONE FORMATION and HUMRAT MA'IN DELTAIC FORMATION. | 


« TRIASSIC SANI Seer SNS SRS MER Palaeozoic 
Green unfossiliferous sandstones and shales at 
Wadi Zarqa Ma'in. .. Purple and green mica- 


ceous shales 1 1/2-2 km N of Fydda Delta and 

in Wadi Hawara cirque. 

G.S. BLAKE, 1939, thought that the beds were of Triassic age; 
they are now considered to be Palaeozoic. 

See: QUNAYA SANDSTONE and SHALE FORMATION. 


TRÜMMERGESTEIN .................... Upper Cretaceous | 


Term applied by P. Knusn, 1911, to brecciated phosphate beds. 


See : PHOSPHORITTRUMMERKALKE, QATRANE LIMESTONE and | 


CHERT FORMATION and GHAREB CHALK FORMATION. 


U 


UM SAHM SANDSTONE (Equivalent to Zarqa group‘?). 


Palaeozoic-Mesozoic | 
Term used by A. M. QuENNELL, 1951. | 


See: UM SAHM SANDSTONE FORMATION and RAMAN GROUP. | 


| 

UM SAHM SANDSTONE FORMATION Palaeozoic-Mesozoic | 
OF THE PETRA SANDSTONES SERIES. | 
Author: A.M. QUENNELL, 1951: emended R. WzrrzEL and | 


i 


Morton, 1958. | 
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Synonymies: Nubian sandstone (part) of auct. Un Sahm 
sandstone (equivalent to Zarqa group ?); A.M. QUENNELL, 1951. 
Formations torrentielles gréseuses de Ram et d’Um Sahm (part); 
formation gréseuse de Ram-Um Sahm (part); grés de Ram et 
Um Sahm (part); R. Werzez & D. M. Morton, 1958. 


See also: Supplement C2, by F. BENDER. 


Type section : In the extreme S of Jordan, E of Ghor Ram, 
about 50 km E by S of Aqaba; rough grid reference x 200,000 
y 874,000. - 


Thickness : 300 m (984 ft). 


Lithology : Sandstone, thick-bedded, pink, red or mauve when 
broken, but everywhere weathered with a purplish- or brow- 
nish-black crust or varnish probably a crust of iron and man- 
ganese. 

Fossils : Nil. 

Age*: Its upper part being thougt to be the continental equi- 
valent of the marine Raman (= Zarqa) group (QUENNELL, 1951) 
its age is taken as Palaeozoic-Mesozoic. 


Underlying: The Ram sandstone formation: contact appa- 
rently gradational. 

Overlying : The Hathira sandstone formation : contact uncon- 
| formable ? 

Other localities : The formation may occur at Jebel Tubeiq 
far to the E. — It also occurs northwards along the E side of the 
Rift Valley, though partially obscured by screes of sand from the 
f overlying Hathira sandstone. — It is probably present at Naqb 
| Ashtar and at Petra. — Further to the N its identity is uncertain : 
| it appears to vary in thickness and to lose some of its charac- 
teristics; and it is thought to be replaced in its upper part by the 
| deltaic Humrat Ma’in formation of the Raman group (= Zarqa 
group of QUENNELL, 1951). (See Supplement C 2). 

Remarks : The formation is apparently not traversed by any 
igneous dykes, nor by the sets of joints which cut all older sand- 
| stone formations. It would therefore seem to represent a younger 

phase of sedimentation than the underlying Ram sandstone. 

QUENNELL, 1951, believed that the lower part of the Um Sahm 
sandstone underlies his Zarqa group (— Raman group of WETZEL 
& Morton, 1958) of Jurassic-Triassic age; and that the upper part 
may be a continental equivalent of that group. WEITZEL & MORTON 
. hesitate to accept this, and prefer the view that the Um Sahm 
formation underlies the Raman (— Zarqa) group. 

See: BEDDED, BROWNISH WEATHERED SANDSTONE : in supple- 
ment C 2. 


USDOM GROUP .................. (?) Oligocene-Pliocene 
Author: B.K.N. Wytim, K.A. CawPBELL and G.M. Less, 
| A.P.O.C. Report, 1923; emended R. WETZEL and D. MonroN, 1958. 
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Synonymies : Argiles gypsifères et salifères dans la région de 
la Mer Morte; L. LARTET, 1869. Melanopsisstufe; Upper Pliocene 
(part); M. BLANCKENHORN, 1897. Variegated marls and gypsum 
with conglomerates (of et Tlah); lacustrine and oolitic limestone 
with Hydrobia fraasi (vicinity of Lake Tiberias); Pliocene (part); 
M. BLANCKENHORN, 1907, 1912, 1931. Usdom series; B. K. N. WYLLIE, 
K. A. CAMPBELL and G.M. Less, A.P.O.C. Report, 1923. Usdom, 
Utluk, Hosb, Kornub, series; G.S. BLAKE, 1928, 1936. Pliocene; 
L. Prcanp, 1929. Usdom clastic series; B. K. N. WYLLIE, 1931. Usdom 
series, Pliocene (part); G. M. Lees 1931. Hosb series; L. DAMESIN, 
unpublished, 1933. Series ‘B’ and series ‘C’ of Grain Sabt; 
Series ‘B’ and series ‘C’ of Qarn al Hammar; Upper Plio- 
cene lacustrine limestone with Melanopsis of Qarn al Hammar 
(part); L. DAMESIN, unpublished, 1935, quoted in G. S. BLAKE, 1939. 
Edh Dhira-et Tlah conglomerate; E. J. DANIEL, unpublished, 1935. 
Grès lacustre à l’est du lac Tibériade (part); M. AVNIMELECH, 1937. 
(Jebel) Usdom series with various local and stage names; L. 
Picarp, 1938 (a). Hasb sandstone; D. GLYNN JoNzs, P.D.P. Report 
1941. Hosb series; Jebel Usdom series; Tiberias series; L. PICARD, 
1943. Neogene-Quaternary undivided; Hasb series (part); S.H. 
SHaw, 1947. Usdom series; R. WETZEL, P.D.T.J. Report, 1947. Neo- 
gene undifferentiated — Usdom series; Hasb series, etc.; A. M. 
QUENNELL, 1951. Foothills series lower member; Hasb sandstone; 
Usdom series; Usdom salt; M. W. Barr and D. Barr, 1953, quoting 
FRANKLIN (unpublished report) and Pricarp. Le Néogéne; série 
clastique d'Usdom; Néogéne du fossé; Néogène de la dépression | 
d'Azraq; R. WETzEL and D. M. Morton, 1958. 


Type section: defined at Jebel Usdom at the S end of the Dead 
Sea on its W side; grid reference roughly x 187,000 y 055,000. 


Reference section in East Jordan: by R. WETzEL and D.M. 
Morton, 1958. In the Edh Dhira syncline; grid reference x 204,500 
y 072,500. 


Thickness : 191 m (627 ft). 


Lithology : Top (i), 66 m (217 ft) thick; sandy marls, grey, 
green or pink, in alternation with lentils of sandstone and of flint 
gravel. — (ii), 12 m (39 ft) thick; massive conglomerate. — (iii), | 
104 m (341 ft) thick; marly clays finely sandy, pink, yellow and | 
grey; with lentils and massive beds of sandstone and of gravels | 
of limestone and flint. — Base (iv), 9 m (30 ft) thick, conglomerate, 
well-bedded; above sandy limestone, pink, in part micro-breccious, | 
rich in glauconite, with rare flint pebbles; indeterminable traces! 
of microfossils; above a basal conglomerate of flint and Eocene 
limestone pebbles in a chalky or sandy matrix. | 


Fossils : Traces of indeterminable microfauna. 


Age : ? Oligocene-Miocene-Pliocene; from correlation with | 
the section at Wadi Taiyiba and other outcrops containing Hydro- 


bia fraasi and Melanopsis sp. near Lake Tiberias: also from palaeo- 
tectonic considerations. 
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Underlying : The Sar’a chalk and flint formation: contact 
unconformable. 


Overlying : Marl and gypsum beds of the Quaternary (presu- 
mably Lisan marl formation) : contact unconformable over an ero- 
p surface, the younger beds being often « emboités» in the 
older. 


Other localities : At Grain Sabt in the Jordan Valley 30 km N 
of the Dead Sea; grid reference x 201,000 y 161,500. This is a 
small domal uplift with an intrusive basalt core. — Top (i), Series 
‘B’, 180 m (591 ft) thick; sands and gravels of flint and Eocene 
limestone pebbles with no basaltic elements, passing down to 
chalky marls vividly coloured red, green and blue, with thin 
horizons of gypsum. These beds overlie (ii), with angular and ero- 
sional unconformity... — base (ii), Series ‘C’, 410 m (1345 ft) thick; 
gypseous marls brightly coloured red or brown, sometimes blue; 
gravels of flint and Eocene limestone in well-rounded pebbles; 
and red sandstones; repeating themselves in that order in rythmic 
fashion. The base is not exposed as the intrusive core of basalt 
intervenes. Overlying Series ‘B’ with angular and erosional 
unconformity is « Series ‘A’ » which, starting with a basal con- 
glomerate carrying some basalt pebbles, passes up into typical 
Lisan marl. — At Wadi Taiyiba (grid reference x 209,300 
y 216,200), 152 m (499 ft) of the formation outcrops above the Oli- 
gocene Taiyiba beds; — Top (i), 89 m (292 ft) thick; gravels and 
conglomerates, in parts marly, brick red to pink, with flint and 
Eocene limestone elements; there are re-worked microfossils and 
also glauconite : in the middle of the sequence is a bed of sandy 
limestone of freshwater origin. — (ii), 14 m (46 ft) thick; marls, 
pink-tinged, with fine gravel as above. — (iii), 11 m (36 ft) thick; 
sandy limestone, white and pink, hard, with Oysters and Ostra- 
cods. — Base (iv), 38 m (125 ft) thick; sands and finegrained cal- 
careous sandstones, white and yellowish, hard, with Oysters and 
re-worked Alveolinas, Nummulites and Miliolids. There are occa- 
sional pebbles of Eocene limestone at the base. The beds discon- 
formably overlie the marine Oligocene Taiyiba beds. There is no 
cover over them. — Azraq district - Dhahkiye section, 45 km to 
the SE, grid reference x 351,000 y 111,000. The formation is 98 m 


- (322 ft) thick. — Top (i), 60 m (197 ft) thick; sands and sandstones, 


faw-coloured, with a fresh water limestone 5 m (16 ft) carrying 
small Lamellibranchs and Gastropods at the base of the upper 
third, there are, some intercalations of sandy limestones, also 
of fresh water origin, in the lower two thirds. — (ii), 10 m 
(33 ft) thick; basalt, much fissured. — (iii), 10 m (33 ft) thick; 
yellow sand alternating with greenish-blue marls containing thin 
layers of fresh water sandy limestone. — (iv), 9 m (30 ft) thick; 
coarse conglomerates with oval pebbles of flint and some lentils 
of sand, enclosing a 2 m (6.5 ft) lumachelle of small Cardium sp. 
held in calcareous cement. — Base (v), 9 m (30 ft) thick; choco- 
late brown sandy marls with Rhabdammina sp., alternating with 
whitish sands; some fibrous gypsum at the base. The sequence 
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overlies the Dhahkiye chalk formation unconformably, and is itself 
overlain by Quaternary basalt with augite and labradorite. 


Remarks : The Usdom group, as defined and extended, now 
comprises all sediments deposited in the interior basins from the 
end of general marine sedimentation in the ? Upper Eocene, up 
to the end of the Tertiary. The nature of these sediments in the 
central deeper parts of the basins is very little known, especially 
as to whether evaporites, including the rock salt of Jebel Usdom, 
were deposited everywhere there, and at what period(s); and as 
to the number, age, and inter-relationships of marine incursions. 
While the strata are generally of fluviatile, playa or lacustrine 
origin, it is evident from the horizons with marine fossils, Oysters, 
etc., that the sea did penetrate on several occasions. In view of 
the topographic relief which must have existed to have provided 
the comparatively coarse pebbles of the conglomerates, such 
marine incursions probably entered along depressions or fault 
troughs. 

The palaeogeography of the period is still not well known, 
but it seems certain that to the E of the present divide along the 
Samaria uplift, the Judean Arch and the Negev highlands, and 
also along the line of the Haifa Bay, Esdraelon Plain, Wadi Taiyiba 
and Azraq depressions, there were a number of semi-separated 
inland basins. It seems that epeirogenic uplift, with associated 
depression and faulting, was in progress, and hence the basins 
varied considerably from time to time in depth and lateral extent, 
in source area drained, and in degree of connection with other 
basins or (rarely) with the sea, and in the facies of their sediments. 

Marine horizons are known at Wadi Taiyiba in the Oligocene, 
and again for a brief span in the ? post-Oligocene, and possibly 
also in the Azraq-Dhahkiye depression. An incursion into the E 
Galilean (Tiberias-Beisan) basin in the Lower Pliocene is esta- 
blished (Prcanp, 1943), as well as a brief entry during the Pliocene 
into the Kurnub region of the Negev (BENTOR, L.S.I., Israel, 1960). 

Picarp (op. cit. tentatively favoured a Miocene age for the 
deposition of the Usdom salt, but recently the age has been put 
back to the Oligocene (BENTOR, op. cit.). 

Beds certainly allied to this Usdom group occur in the Tibe- 
rias-Beisan basin where they have been called « Tiberias series » 
(Picarp, 1943), — and also along the eastern side of Lake Tiberias, 
where the existence of great volumes of sand presents problems 
of origin and transport (AvNrMELECH, 1937). 

The upper limit of the group is difficult to fix. In most expo- 
sures the Lisan marl formation, of Middle Pleistocene age, overlies 
an often strongly eroded surface of the Usdom beds. But PICARD 
(1943) has established that the Samra formation, of Lower Pleis- 
tocene age, intervenes between the two, being transgressive over 
the Usdom group, and having been subjected to severe displace- 
ments by faulting before the deposition of the Lisan marls. The 
Samra formation is poorly preserved in small isolated patches, so 
that these relationships await clarification. 
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The Usdom group appears to be a convenient collective divi- 
| sion. Detailed and local terms are, or may be found, necessary for 
deposits in individual basin (See Prcanp, 1938 a, 1943, 1950; Vro- 
MAN, 1950-1951). 


USDOM, UTLUK, (Hosb, Kornub) SERIES 
Oligocene-Pliocene 
Terms used by G. S. BLAKE, 1928, 1936, 1939. 
See: USDOM GROUP. 


EUSTENPAGIES i... lere ada Palaeozoic-Mesozoic 


Term used by L. Koëer, 1919. 
See: PETRA SANDSTONE SERIES. 


AGA GROUP. (T5772, oS, deus Triassic-Jurassic 
Author : A. M. QUENNELL, 1951. 


Synonymies: Raman Group of S Palestine, P.D.P., 1940; 
WETZEL & Morton (1958). 

Remarks: WETZEL & MonroN cite measured and sampled 
sections which they describe in much greater detail than is given 
| in QUENNELL’s abbreviated and generalised description. They sub- 
divide the group into: 
| Top (i) Huni formation .................. Middle Jurassic 


(ii) Subeihi plant-bearing sandstone formation 
Rhaetic-Liassic 


(iii) Zarqa gypsum formation .......... Upper Triassic 
(iv) Hisban limestone formation .......... Muschelkalk 
| Base (v) Humrat Ma'in deltaic formation ........ Werfenian 


They reject QUENNELL’s name Zarqa group, claiming priority 
of usage and publication for the terms Raman group and Zarqa 
gypsum formation. 


QUENNELL (1951) regards his Zarqa group (= Raman group 
| as equivalent in age to the Um Sham sandstone, with possible 
downward extension of those sandstones in the S. The Zarqa 
group is therefore interpreted by him as a partly marine facies 
interdigitating with continental and estuarine sandstone, WETZEL 
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& Morton (1958) are hesitant, and prefer the view that the 
Um Sahm formation underlies (and so is older than) the Raman 
group. 


ZAROA GYPSUM FORMATION OF THE RAMAN GROUP 
? Upper Triassic 


Author: F.E. Wetiincs, P.D.P. Report, 1946; emended 
R. WETZEL, P.D.T.J. Report, 1947. 


Synonymies : Triassic of Nahr az Zarqa (part); Gypsum of 
Nahr az Zarqa; G.S. BLAKE, 1936, 1939. Triassic - Zarqa gypsum 
member of Raman group; R. WETZEL, P.D.T.J. Report, 1947. Trias- 
sic - gypsum series Wadi Raman, S. Palestine; S. H. SHaw, 1947. 
Triassic-Jurassic Zarqa group (part) ; A. M. QUENNELL, 1951. Trias- 
sic - upper gypsum series, Wadi Raman, S Palestine; M. W. Barr 
& D. Barr, 1953. Formation gypsifére de Zarqa; R. WETZEL and 
D. M. Morton, 1958. 


Type section: Nahr az Zarqa section in East Jordan; grid 
reference x 219,000 y 177,000. 


Thickness : 116 m (381 ft). 


Description : 'Top (i), 14 m (46 ft) thick; crystalline limestone 
in beds, pink, grey and reddish (ochreous), locally sandy. Ostracods 
and shell fragments are present. — (ii), 7.1 m (23 ft) thick; alter- 
nation of shales, greenish, purple, slate-grey, often sandy; with 
limestone sometimes dolomitic, brown or ochreous. The shales 
carry plant remains while the limestones have shell fragments. — 
(iii), 9.6 m (31 ft) thick; alternation of ferruginous sandstones, red, 
pink and yellow, and multi-coloured shales with carbonised debris 
of plants: an horizon of small spheroids of haematite at the top. 
— (iv), 33 m (108 ft) thick; soft beds hidden by scree debris. — 
(v), 12 m (39 ft) thick; shales, green and red, with ooliths and piso- 
liths of iron oxides : some marly sandstones and clean sandstones, 
brown, red and purplish. — (vi), 29 m (95 ft) thick; gypsum, crys- 
talline, in thick beds, with some partings of greenish shale and 
thin beds of marly limestone, greenish-yellow towards the top. 
Ostracods are present — (vii), 4 m (13 ft) thick; crystalline 
limestone, slate-blue; nodular greenish marly limestone with slight 
fetid odour. Traces of fossils — ? Myophorias ? : also a band of 
coaly shale. — (viii), 25 m (82 ft) thick; soft beds hidden by scree 
debris. — Base (ix), 15.2 m (50 ft) thick; shales and clays, dark 
green and black, with thin interbeds of green to yellow marly 
limestone; with veins and crystals of gypsum. 


Age : Considered to be Upper Triassic mainly from its stra- 
tigraphic position between proven Middle Triassic and probable 
Rhaetic-Liassic. | 


Underlying : The Hisban limestone formation; contact pro- 
bably conformable. 
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Overlying : The Subeihi plant-bearing sandstone formation; 
| contact disconformable. 


Other localities : The formation has not been identified with 
certainty elsewhere in Jordan, though it is probably present 
| in the Wadi Saiyala — Wadi Hisban (grid reference & 210,400 
y 113,400). It is also believed to have been encountered, though 
with little gypsum in it, in a borehole drilled near Suweilih. In the 
Negev, S Palestine, it is well developed and exposed in the Wadi 
| Raman, where the thickness is 74 m (243 ft) and the beds are 87 % 
gypsum and 13 % marl, according to P.D.P. 


| Remarks : The Zarqa gypsum formation in Jordan contains 
| much less solid gypsum than is the case in the Wadi Raman, S 
| Palestine: both are evidently near shore deposits. Whether this 
evaporitic sea deposited rock salt in deeper and more central 
parts of the basin, providing the source of the Jebel Usdom intru- 
| sive salt at the SW corner of the Dead Sea, is a matter for spe- 
|, culation; but present opinion ascribes a Tertiary (? Oligocene) age 
to the salt (BENTOR, L.S.I., Israel, 1960). 


In Interior Syria a borehole penetrated a thick sequence of 
dolomitic limestones with anhydrite, overlying dark shales, the 
whole of Jurassic-Triassic age (L.S.I., Syrie Intérieure, 1964). No 
direct lithological correlation with Jordan seems possible. 


i In the Ga’ara region of W Iraq, 450 km to the E.NE, the « Zor 
Hauran formation » (DUNNINGTON, L.S.I., Iraq, 1959) resembles the 

Zarqa gypsum formation lithologically and could perhaps be cor- 
relatable. 


No similar formation has so far been reported from Northern 
' Saudi Arabia. 


In 1951 A. M. QUENNELL applied the name « Zarqa » to a group 
which includes all the marine fossiliferous rocks of Triassic and 
Jurassic age in Jordan, together with the intercalated unfossili- 
ferous sandstones; his Zarqa group is therefore the exact equi- 
valent of the P.D.P. Raman group defined in the Negev, S Pales- 
tine. He did not, however, give any detailed description of the 
| beds, or break down the group into named formations as WETZEL 
and Morton (1958) have done. These last named authors reject 
QUENNELL's name « Zarqa group » on grounds of priority of usage 
: of the terms « Raman group » and « Zarqa gypsum formation ». 
But the term « Zarqa group » is current to some extent in Jordan. 


. ZAROA MA'IN (WADI): Green unfossiliferous sandstones 
Deam Nee d Mii à st de sto e mue afore) E Palaeozoic 
Term used by G.S. Brake, 1939, who thought the beds to be 

of Triassic age. 

See: QUNAYA SANDSTONE AND SHALE FORMATION. 
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STRATIGRAPHIC INDEX 


Precambrian 


Algonkian ; 

Aqaba granite complex; 
Archean Series ; 

Gattarian ; 

Grundegebirge; 

Saramuj conglomerate formation. 


Precambrian to recent 


Igneous rocks; 


Palaeozoic 


Arnon - Petra sandstone; 

Cambrian ; 

Carboniferous ; 

Desert sandstone ; 

Dhira (Edh) section ; 

Fydda, shales of... ; 

Hawara (Wadi, Cirque), shales; 
Labrusch (Chirbet) limestone ; 
Palaeozoic ; 

Qunaya sandstone and shale formation; 
Quweira (Lower), sandstone ; 

Quweira (Upper) sandstone ; 

Quweira sandstone and conglomerate formation ; 
Quweira Series ; 

Ram sandstone ; 

« Triassic », etc. ; 

Zarqa Ma’in (Wadi...) sandstone ; 


Palaeozoic - Mesozoic 


Homejma Sandsteine ; 

Nubian Sandstone ; 

Petra: grès de...; 

Petra sandstone series ; 

Um Sahm sandstone formation ; 
Wiistenfacies. 


Cambrian (Lower/Middle) 


Burj limestone formation; 
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Ghor es Safi limestone ; 

Hasa shale lentil ; 

Labrusch (Chirbet) limestone : 
Nasb (Wadi) limestone. 


Mesozoic 


Petraische Facies ; 


Triassic 
Raman (Rumman) group (T-J) ; 
Triassic ; 
Zarqa group (T-J) ; 
Triassic, Lower 
Humrat Ma’in deltaic formation ; 


Triassic, Middle 
Hisban limestone formation; 
Muschelkalk ; 
Raibl. 
Triassic, Upper 
Zarqa gypsum formation. 


Jurassic 


Jurassic ; 
Raman (Rumman) group (T-J) ; 
Zarga group (T-J). 
Jurassic, Lower 
Liassic ; 
Rhaetic, Rhétien ; 
Subeihi plant bearing sandstone formation. 
Jurassic, Middle 
Bajocian - Bathonian ; 
Huni formation ; 
Jurassic, Upper 


Hathira sandstone formation (J-C) ; 
Kurnub sandstone (J-C) ; 


Cretaceous 


Cretaceous 
Hathira sandstone formation (J-C) ; 
Kurnub sandstone (J-C) ; 


Cretaceous, Lower 
Aptian ; 


Cretaceous, Middle 


Ajlun Series ; 

Batra (al) Gesteine; 
Cenomanian - Turonian ; 
Judea limestone formation ; 


Cretaceous, Upper 


Artuf bituminous marls (Danian) ; 
Belqa Series (C-E) ; 

Campanian - Maestrichtian ; 

Danian - Maestrichtian — Ghareb chalk; 
Danian or Mottled Zone ; 

Danian - Palaeocene ; 

Eocene-Cretaceous contact ; 

Ghareb chalk formation (Maestrichtian) ; 
G.-J. microfaunal group ; 

Hajar Musa limestone ; 
Koprolithenkalke ; 

Mottled Zone ; 

Nabi Musa marls ; 

Phosphate belt; 

Phosphate bituminous chalk ; 
Phosphatkalke ; 

Qatrane formation (Campanian) ; 
Santonian-Campanian-Maestrichtian ; 
Triimmer gestein. 


! Palaeocene 


Belqa series ; 

Danian - Palaeocene ; 
Eocene ; 

« F> microfaunal group ; 
Taqiye marl formation. 


| Eocene 


Belqa Series ; 

Eocene ; 

Eocene, Lower ; 
Samaria, limestone of... ; 


Eocene, Lower 

Eocene, Lower ; 

Sar’a chalk and flint formation ; 
Eocene, Middle 

Ma’an nummulitic limestone formation ; 


Massive limestone of Nablus ; 
Nablus, massive limestone of... ; 


Eocene, Upper 
Dhahkiye chalk formation. 
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Oligocene 


Burga, limestone of... 
Oligocene ; 
Tayiba beds. 


Oligocene-Pliocene 


Tiberias Series ; 
Usdom group ; 
Usdom, Utluk (Hosb, Kornub) Series. 


Neogene 


Azraq Neogene of... ; 

‘B’ Series ; 

Bethlehem, Sands near... ; 

Boulder beds, breccias, near Wadi Kufrinja (? Pl) ; 
‘C?’ Series; 

Dhira (Edh) conglomerates, etc... ; 

Dhira (Edh) -Tlah (Et) conglomerates ; 
Grain Sabt, Series of... ; 

Hasb Series — Hosb Series ; 

Kornub (Usdom, Utluk, Hosb ..) Series ; 
Kufrinja (Wadi) boulder beds (? Pl) ; 
Melanopsisstufe (P!) ; 

Miocene ; 

Neogene, undifferentiated ; 

Qarn el Hamar, Series ‘B’ and ‘C’ at... ; 
Tlah (Et) Series. 


Pliocene 
Pleistocene 


* A" Series ; 

Bethlehem, bone-bearing beds of... ; | 
Diluvial, Diluvium ; | 
Lisan marl formation (Middle Pleistocene) ; 
Naharayim gravel; 

Oolithic formation, Oolithic limestone ; 
Qarn el Hamar, Series ‘A’ at... ; | 
Samachschotter, Samach gravel ; 
Samra formation. 


Pleistocene to Recent 
Nari. | 


Recent 


Recent. 
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LITHO-STRATIGRAPHIC AND TIME-STRATIGRAPHIC 
SUBDIVISION OF THE « NUBIAN SANDSTONES » 
IN SOUTH-JORDAN 


| by F. BENDER (D 


INTRODUCTION 


The term « Nubian Sandstones » is used for the entire se- 
quence of clastic sediments above the crystalline basement and 
below the Cenomanian Limestones. The term « South-Jordan » is 
herein applied for the area S of the escarpment of Ras En Naqb 
to the Saudi-Arabian border. 

A time-stratigraphic subdivision of the approx. 1500 m thick 
sandstone series observed in this area remained questionable until 
now, due to the lack of fossils and other means for age-determi- 
nation of the arenaceous sediments considered to be deposited in 
a terrestrial environment. 

The litho-stratigraphic « rock unit» divisions established by 
S.H. Saw (1947), A. M. QuENNELL (1951), R. WETZELL & D.M. 
Morton (1958) did not include a considerable portion of the sand- 
stones, and were not always applicable for geological mapping 
purposes. 

A revised and completed subdivision of the sequence in ques- 
tion seemed therefore desirable during geological fieldwork carried 
out 1961-62 by the author of this chapter, as one of the tasks of 
the Geological Mission established in Jordan by the Geological 
survey of the Federal Republic of Germany under agreement with 
the government of Jordan. The Paleozoic fossils were determined 
by R. HuckRIEDE, Geol.- Paleont. Inst. University Marburg, Ger- 
many. The results of these stratigraphic investigations are sum- 
marized in the following and are being published in more detail 
(F. BENDER, 1963, in press). 


ABSTRACT 


The South-Jordonian sandstone sequence has been subdivided 
into 10 mappable lithostratigraphic units, a part of which could be 
alloted to the internationally established time-stratigraphic 
column. 


(D Address of the author: Dr. F. BEN»ER, Geological survey of the 
Federal Republic of Germany, Hannover, Wiesenstrasse 1. 


404 


The existance of Ordovician, and Silurian (= Gotlandian) 
could be established for the first time in Jordan, based on index 
fossils which were found in the marine portions of the arenaceous 
sediments. 


In South-Jordan, the sandstone deposition above the pene- 
planed crystalline basement began in a terrestrial-fluviatile envi- 
ronment, during the Cambrian. 


Overlying the terrestrial sandstones, arenaceous sediments 
of a shallow-marine environment of the Lower Ordovician, and 
thick dune sandstones are found which in turn are overlain by 
sandy and subordinately shaly deposits of marine origin, containing 
graptolites of the Llanvirn (Ordovician). Alternating fine sand- 
stones and silty shales with a low carbonate-, gypsum-, and rock 
salt-content are observed forming the upper portion of the Paleo- 
zoic sequence which is of Lower and Upper Silurian (= Gotlan- 
dian) age and may reach into the Devonian. 


A slight angular unconformity separates this Paleozoic se- 
quence from the Mesozoic sandstones above. In going from west 
(Aqaba Road) to east (Hedjaz Railway) the Mesozoic sandstones 
transgressively overlie the terrestrial, and the subsequently youn- 
ger, marine Paleozoic sandstone units. 


Limestones and marls were deposited not before the Ceno- | 
manian. They form a portion of the South-Jordanian limestone 
plateau resting on the arenaceous Mesozoic and Paleozoic sedi- 
ments. 


In tabulation No. 1, the suggested subdivision of the sand- | 
stone series is compared with previous subdivisions by S. H. SHaw 
(1947), A. M. QUENNELL (1951) and D. J. Burpon (1959). 


In fig. 1, a type section of the Mesozoic and Paleozoic sand- 
stones is compiled showing the geological time-scale, the litho- 
stratigraphic units, the heavy mineral distribution, and the major 
fossil occurrences, in the area between Ram and Mudawwara. 


The suggested detailed subdivision 


TABULATION 1 


COMPILED PREVIOUS 
SUBDIVISIONS 


SUGGESTED DETAILED SUBDIVISION FOR SOUTH-JORDAN 


in comparison to the subdivisions by SHaw (1947), QUENNELL (1951), 
and BURDON (1959, South-Jordan) 


Low. Cretac. 


thi UK b - 3 
re sen ? Upper Jur. ^v 150m 
Upper Jurassic -Low. Cretac. 
approx. 150 m Massive, White Sandstone S ERE ^y 50m 
1 TRANSGRESSION 
Silurian 
Nautiloidea-Sandstone (possibly reach. ^v 300 m 
into the Devon.) 
unknown Conularia-Sandstone Silurian ^, 170m 
? Upper Silur. 
Sabellarifex-Sandstone Lower Silur. ^; 110m 
? Upper Ordov. 
G lre Sandet Ordovician ^, 80 
C raptolite-Sandstone (Llanvirn) m 
Bedded 
Um Sahm Sandstone ............. brownish Lower EUIS 
Paleozoic-Mesozoic .... 300 m weathered Ordovician 
sandstone 
Massive 
iPammMSandstonete se. oe whitish Lower 130m 
Paleozoic- ? Triassic ... 250 m weathered Ordovician to 200m 
sandstone 
Massive 
brownish ^ 200m 
: weathered Cambrian to 250m 
Ciuwelra Sandstone edes dd 
Cambrian ............. 300 m PARLE 
Bedded 7 P 
Arkose-Sandstone Cambrian V 50 m 


Crystalline Basement 


e 


| 
I 
T 
E 
1 
" 
v" | 


| BEDDED ARKOSE-SANDSTONE ................ Cambrian 


The Bedded Arkose-Sandstone forms the lowest portion of 
the « Quweira Sandstone » (A. M. QuENNELL, 1951; R. WETZEL & 
D. M. MorrtoN, 1958; D. J. Burpon, 1959). 


Type Section : This rock unit overlies the crystalline base- 
| ment and is exposed in the area between the E side of the Wadi 
. Araba and Wadi Ram. The type section has been measured at the 
N end of Wadi Ram, E side. 


Lower Contact : Crystalline basement rocks. 


Upper Contact : The upper contact was defined where massive 
or thick bedded brown and rust coloured sandstones appear for- 
ming a distinct escarpment. 


Thickness : Varying from 40 m to 60 m in the N to 30 m and 
less S of police station Ram. 


Description : Alternating thin- and thick bedded, coarse ar- 
kose sandstones, and medium to fine grained sandstones of grey- 
brownish, reddish and yellowish colours form the lower portion 
of this rock unit. Scattered quartz pebbles and well rounded 
granite pieces up to egg-size are frequently observed; no true 
conglomerate is developed. In the upper portion, strongly ferru- 
gineous, and bleached, flaggy, fine grained sandstones are inter- 
bedded, locally with clay galls and spherical concretions. The 
heavy mineral spectrum (fig. 1) shows that tourmaline is compa- 
ratively frequent while hornblende decreases in comparison to 
the overlying rock unit. 

Fossils : No fossils have been found in the Bedded Arkose- 
Sandstone. 

Origin : Lithology and type of sedimentation point to a swift 
supply of arenaceous material derived from igneous rocks, and 
deposited in a water filled, continental depression. 

Age determination : The Bedded Arkose Sandstone has been 
tentatively placed into the Cambrian for the following reasons : 
Lithologically similar sandstones overlie the Precambrian and 
underlie fossiliferous Middle Cambrian (BLANCKENHORN, 1923, 
p. 13) on the SE corner of the Dead Sea. The Bedded Arkose 
Sandstone of South-Jordan overlies peneplaned basement rocks, 
and together with the following rock unit it underlies fossiliferous 
Lower Ordovician. 


MASSIVE, BROWNISH WEATHERED SANDSTONE 
Cambrian 
This rock unit forms the upper portions of QUENNELL’s (1951, 
p. 94) « Quweira Sandstone ». 
Type Section: The Massive, Brownish Weathered Sandstone 
is well exposed between Wadi Ram and the mud flat Qa Disa. The 
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(Massive, Brownish Weathered Sandstone) 


type section has been compiled from exposures between Wadi | 
Ram and Jebel Manfus. | 

Lower Contact: The lower contact is marked by the change | 
to distinct parallel bedding of the Bedded Arkose-Sandstone | 
below. 


Upper Contact: Lenses and wedging layers of white sand- | 
stones appear in the upper 20 m forming a gradational contact 
with the overlying rock unit. 


Thickness : The thickness is between 200 m and 250 m. 


Description: Massive or thick-bedded, often cross-bedded 
sandstones form a distinct escarpment with vertical walls up to 
80 m high, without any notieable stratification. The sandstones are 
medium- to coarsegrained and of brownish, redbrownish, dark- 
violet and yellowish colours. Arkosic layers, scattered gravel and | 
quartz pebbles are frequent. In the middle and upper portion, some 
silty, micaceous, hard shale intercalations up to 50 cm in thickness 
are found. The heavy mineral spectrum shows a decrease of tour- 
maline which nearly disappears in the upper portions, while the 
content of hornblende increases (fig. 1). 


Fossils : No fossils could be found in the Massive, Brownish | 
Weathered Sandstone. 


Origin: A swift fluviatile transport of great quantities of | 
clastic material into a continental depression is indicated by the | 
described lithology and type of sedimentation. l 


Age Determination : A Cambrian age has been attributed to | 
this rock unit for the same reasons as stated for the rock unit 
below. 


MASSIVE, WHITISH WEATHERED SANDSTONE | 
Lower Ordovician 


This litho-stratigraphic unit composes the greater portion of 
the formation which has been described and named « Ram Sand- | 
stone » by A. M. QuENNELL (1951, p. 96). He considers the Ram | 
Sandstones as of terrestrial origin and nonfossiliferous, and he | 
correlates it on lithological characteristics via Petra-Wadi Dana | 
as far as Wadi Zerqa Ma'in. These statements, however, could not | 
be verified, so that a revision of this portion of the arenaceous | 
series, too, seems desirable. 


Type Section : The Massive, Whitish Weathered Sandstone is | 
well exposed in the area N and S of the mud flat Qa Disa; the | 
type section has been measured on Jebel Manfus, S of Qà Disa. 


Lower Contact : The lower contact is gradational. 


,. Upper Contact : The upper contact is placed on the base of a | 
light red-brownish, thick sandstone layer showing distinct parallel _ 
bedding in contrast to the massive sandstones below. | 


Thickness: Because of the gradational lower contact, the | 


: 
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measured thicknesses vary between 130 m and 200 m. 

Description : This rock unit is composed of massive, strikingly 
whitish weathering sandstones of white, beige, rosy, and pale 
violet colours. The dominantly coarse- and medium-grained sand- 
stones contain much quartz gravel, and scattered quartz pebbles 
up to 5 em in diameter. Two or three gray-brownish, silty, and 
micaceous shale layers of 30 cm to 170 cm thickness are interca- 
lated. In the upper portion, a certain thick-bedding can be obser- 
ved. Cross-bedding appears frequently throughout this unit. 

Besides the colour, the round, soft weathering shapes of these 
sandstones are typical, and they can thus be clearly distinguished 
from the upper and lower units. The heavy mineral spectrum is 
characterized by the nearly complete absence of tourmaline 
(fig. 1). 

Fossils: In one of the mentioned shale intercalations, the oldest 
determinable fossils in the South Jordanian sandstone series were 
found: 

1. Tracks of Trilobites : Bilobites — Cruziana, belonging to 
the group Cr. furcifera d’OrsicNy/Cr. goldfussi (Rovaurr)/Cr. 
vilanovae (SAPORTA). 


Synonymy lists and illustrations: DELcapo (1886, p. 34, 
49, 53, plates 1-7, 11, 12, 14, 18, 21, 24-26), Desro (1940, p. 64, 
plate 4, fig. 1; plate 5, fig. 1-3) and PENEav (1946, p. 72, 74 plate 5, 
fig. f). 

These forms frequently occur in the Armorican quartzite 
(Arenig) of Western and Southwestern Europa. According to 
SEILACHER (1960, fig. 2, p. 46) Cr. furcifera and Cr. goldfussi are 
Bilobite-types which did not yet occur in the Cambrian; they are, 
however, characteristic in the Ordovician. Cruziana furcifera is 
spread all over the world: Bolivia, Brazil, France, Portugal, An- 
dalusia, Wadai, Tibesti, Borku and Fezzan (DrraApo, 1886, p. 34; 
BassLER, 1915, p. 293; Darrowr, 1934, p. 128; Drsio, 1940, p. 64). 

2. Cruziana sp. 

3. Bilobites similar to those shown by DErcapo (1886, plate 15, 
fig. 4) from the Ordovician quartzite of Portugal. 

Origin : The fluviatile transport of great quantities of clastics 
prevailed also during the time of the Massive, Whitish Weathered 
Sandstone as can be deduced from lithological characteristics and 
type of sedimentation. The deposition, however, occured, at least 
partly, in a marine shallow sea environment as is proved by the 
thin shaly intercalations with trilobite tracks. 

Age Determination : According to the fossil content, a Lower 
Ordovician, most probably Arenig age is attributed to this unit. 


BEDDED, BROWNISH WEATHERED SANDSTONE 
Lower Ordovician 


The Bedded, Brownish Weathered Sandstone has been des- 
cribed by A. M. QuENNELL (1951) as « Um Sahm Sandstone » and 
correlated with the Triassic-Jurassic « Zarqa Group ». Its upper 
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contact remained undefined also in D. J. BunpoN's (1959) descrip- 
tion. 

Type Section: The Bedded, Brownish Weathered Sandstone 
is well exposed E of the mud flat Qa Disa in an area of about 
10 km width, striking N.NW. The type section was measured on 
Jebel El Ghuzlan ( 1047 m). 

Lower Contact : The lower contact is indicated by the begin- 
ning of parallel-bedded, pale-red sandstone above the white, 
massive sandstones. 

Upper Contact : The upper contact is clearly marked by the 
appearance of silty, vari-coloured hard shales of the overlying 
graptolite bearing unit. 

Thickness: The Bedded, Brownish Weathered Sandstone is 
about 250 m thick. 


Description : The lower half of this rock unit consists of thick- 
bedded, pale-red, beige, and brownish, dominantly coarse sand- 
stones with some scattered fine gravel. Layers of medium- and 
fine-grained sandstones, and subordinately micaceous, argillaceous 
fine-sandstones are intercalated. 

The upper half is composed of well sorted, homogeneous, 
thick-bedded, locally cross-bedded fine-sandstones of white and 
pale beige colours. 

The weathering colour is dusky brown due to a thin desert | 
varnish throughout the entire rock unit. Besides the weathering | 
colour, a narrow jointing leading to angular detritus characterizes 
the Bedded, Brownish Weathered Sandstone. In the heavy mineral 
spectrum, tourmaline reappears above the underlying unit and 
remains together with zircon, rutile, and staurolite + epidote 
continuously even in distribution (fig. 1). 

Fossils : No fossil could sofar be found in this unit. 


Origin : The lower portion of the Bedded, Brownish Weathe- 
red Sandstone was originated by a swift supply of large quantities | 
of sandy material into a continental (or littoral-marine ?) environ- | 
ment of deposition. 

Grain distribution, grain size, and grain shapes in the upper | 
portion point to an origin from dune sands. | 

Age Determination : A Lower Ordovician age of the Bedded, | 
Brownish Weathered Sandstone is established on base of the ob- 


servation, that it is overlain by Lower Llanvirn and underlain by | 
Lower Ordovician. 


GRAPTOLITE SANDSTONE . Llanvirn and Upper Ordovician | 
This rock unit has not yet been described from Jordan. | 
Type Section: The Graptolite Sandstone can be traced E of | 

Jebel Madfuf (approx. 25 km E of police station Ram) in an area . 


of 5 km to 8 km width striking regionally N.NW. The type section | 
was measured approx. 1 km NE of Jebel Madfuf (+ 936 m). 
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Lower Contact : The lower contact has been established at the 
distinct lithological break from bedded fine sandstones below, to 
. vari-coloured, silty hard shales above. 


Upper Contact : The upper contact has been placed where the 
first Sabellarifex - bearing sandstones appear. 


Thickness : The Graptolite Sandstone is 70 m to 90 m thick. 


Description : Above 5 m to 8 m of vari-coloured hard shales 
| flaggy fine-sandstones, and quartzitic fine-sandstones, 15 m to 
| 17 m of friable, grey-greenish, brownish and black, partly silty 
and fine sandy shales. They in turn are overlain by alternating 
flaggy fine-sandstones, ‘ripplemark-beds, micaceous, argillaceous 
fine-sandstones ,and greenish-brownish, fraible shales. The heavy 
mineral spectrum differs characteristically from the underlying 
rock unit by the sudden increase of zircon, the decrease of horn- 
blende, and by the first appearance of garnet in the entire series 
(fig. 1). 

Fossils : In a quartzitic fine-sandstone bed at the base of the 
lower friable shales, and in the black and brownish portions of 
the shales themselves, graptolites were found besides indetermi- 
nable traces of organisms : 

Didymograptus cf. bifidus (Hatt). 

The imprints are equivalent to the D. bifidus recently descri- 
' bed by Berry (1962). 

D. bifidus and related forms described as such are key fossils 
of the Lower Llanvirn known from all over the world (— zone 6 
of Erres (1925)). 

Origin : Lithology and fossil content prove the marine depo- 
sitional environment of this rock unit. 

l Age Determination : The graptolite-bearing strata are of 
| Lower Llanvirn age, the upper portions of the Graptolite Sand- 
| stone unit may include Upper Ordovician. 


| SABELLARIFEX SANDSTONE 
? Upper Ordovician. Lower Silurian. ? Upper Silurian 

The Sabellarifex Sandstone has not yet been described, or 
defined as a mappable units in Jordan. 

Type Section : It is well exposed in the mountains W of the 
mud flat Sahl El Karim (approx. 30 km E.SE of police station 
| Ram) where the type section has been measured. 

Lower Contact : The lower contact was established where the 
first Sabellarifex - bearing fine sandstone beds appear above 
the upper greenish shales of the Graptolite Sandstone. 

Upper Contact: The upper contact has been placed where 
| again greenish shales of a thickness of about 12 m appear above 
the Sabellarifex - bearing sandstones. 

Thickness : The thickness of this unit is between 100 m and 
120 m. 
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Description : It begins at its base with alternating shaly, mi- 
caceous, flaggy sandstones, dm-bedded fine-sandstones, bearing 
innumerable, mostly vertical tubes and sticks of Sabellarifex, | 
medium-grained sandstones with manganese spots, and sand- | 
stones with ripple marks and tracks of organisms. After about 
25 m, massive fine-sandstones of a thickness of approx. 20 m 
follow, the lower portion of which locally consists of more or less 
curled, vertical Sabellarifex tubes in a fine sandy, shaly, and mi- | 
caceous matrix. | 

The upper 65 m to 75 m of this rock unit are lithologically | 
similar to the sandstones underlying the massive Sabellarifex bed. 

The heavy mineral spectrum shows an increase of hornblende 
in comparison with the underlying rock unit, while the zircon 
content decreases. The low garnet content remains about the same | 
(fig. 1). | 

Fossils : Sabellarifex dufrenoyi (RovaurT) = Tigillites dufre- | 
noyi RouAULT. Synonymy lists and plates in DELGADO (1886, p. 80, 
plates 36, 37). This form is widespread in the « grés armoricain » | 
(Lower Ordovician) of the Bretagne, of the Normandy, and also 
occurs in a much higher stratigraphic level of the « grés de May » | 
(Upper Ordovician). Similar, curled Sabellarifex were found by | 
HuckRrEpE in the Bathonian of the Bibi Hayat area in Central- | 
Iran. f 

This Sabellarifex form has been known since a long time from | 
the area of north-western Saudi Arabia near Tabuk (1) (Tebuk) | 
and Mustabgh’a (2) (Mustabra). According to AULER Pascua (1908, | 
p. 24, 25), Koper (1919, p. 803) and BLANCKENHORN (1923, p. 13) — | 
see also ABEL (1935, p. 469, fig. 393) — the sticks which are there | 
weathering out of the friable sandstone are called by the beduins | 
« Dud Ejub » (worms of Hiob). Prcarp (1943, p. 11-14, plate 2, | 
fig. 9) erroneously compares them with the Lower Cambrian form | 
of Skolithus linearis (HALDEMANN) which, however, does not show | 
the typical curling. He indicates their age as of probably Lower | 
Cambrian but surely Lower Paleozoic. BLANCKENHORN, too, sug- 
gests a Cambrian rather than a younger age while Koser (1919, | 
p. 799, 803, 804) is decidedly against a Cambrian age and considers | 
Upper Cretaceous. | 

Furthermore were found. Harlania alleghaniensis (HARLAN) | 
= Harlania harlani (Conran) = Harlania hallii (GOEPPERT) = | 
Arthrophycus alleghaniensis (HARLAN). | 


Synonymy lists and plates in : Hatt (1852, p. 5, plate 1 and 2); | 
Dezcano (1886, p. 75-77, plate 23, 35 and 36); Basster (1915, p. 70, | 
71); Dattont (1934, p. 126, plate 8 and 13); ABEL (1935, p. 473-476); | 
Dzsro (1940, p. 68, fig. 7, plate 6 and 12); Worramr (1961, p.81) | 

This fossil occurs in the Medina- and in the Tuscarora-Sand- | 
stone (Lowest Silurian) of North-America. According to DALLONI | 
(1934, p. 127) also outside of North-America it has always been | 
a in the Silurian, e.g. in Brazil, Russia, Sardinia, Spain, Por- 

ugal. 
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` Frequently, indeterminable tracks of organisms can be found, 
particularly, on bedding planes with ripple marks. 

! In the upper part of this rock unit, digging traces of trilo- 
bites — Rusophycus sp. occur together with poorly preserved 
large internal moulds of modiolopside shells. 


Origin : Rock characteristics and fossil content of the Sabella- 
-rifex Sandstone indicate a further supply of fine clastics into a 
marine littoral environment of deposition. 


| Age Determination : On base of the occurrence of Sabellarifex 
| dufrenoyi (Rovautt) and Harlania alleghaniensis (HARLAN), and 

| with consideration of the faunae in the rock units above and 

| below, the Sabellarifex Sandstone possibly includes Upper Ordo- 

| vician, definitely represents Lower Silurian, and may reach into 

| the Upper Silurian. 

| 


| CONULARIA SANDSTONE ................ Upper Silurian 


| The Conularia Sandstone has not yet been described, or defi- 
| ned as a mappable litho-stratigraphic unit in Jordan. 

| Type Section : It occurs in an area of about 12 km width, W 
hof the Hedjaz-Railway between Mudawwara and Batn El Ghul. 
"The type section has been taken at a table mountain 15 km NW 
| of Mudawwara = 11,25 km SE of station Talal Esh Shahm. 


| Lower Contact : The lower contact has been established 
where, above the Sabellarifex-bearing sandstones, again approx. 
| 12 m to 15 m thick greenish shales appear. 

| Upper Contact: At Batn El Ghul, the Conularia Sandstone 
lis unconformably overlain by the Massive, White Sandstone of 
(the ? Jurassic-Lower Cretaceous. Following the regional gentle 
| dip of the Conularia Sandstone E.NE, it disappears beneath the 
| unconsolidated Quaternary sediments of the plain of Mudawwara. 
Thickness : The thickness of the Conularia Sandstone is esti- 
| mated to be between 170 m and 210 m. 

| Description : 12 m to 15 m of friable, greenish-brownish shales 
'are overlain by shaly, fossiliferous fine sandstones, and by an 
‘alternating sandstone sequence very similar to the upper portion 
of the Sabellarifex-unit. The alternating sequence of fine-sandy 
shales, flaky fine-sandstones, dm- thick sandstone beds with 
Sabellarifex, and sandstone flags with ripple marks and traces of 
organisms is repeated in small cycles of about 15 m to 20 m 
‘thickness. This cyclic deposition with intercalated hard layers 
reoccurring more or less regularly leads to the characteristic land- 
scape of table mountains in this area. 

Approx. 70 m above the lower contact of this unit, laminated 
brownish and greenish, fine-sandy shales of about 4 m thickness 
have been found, containing up to 2 cm thick rock salt layers, 
lenses and laminae. 

Above the salt-bearing horizon, again fossiliferous sandstones 
‘appear with the same characteristics as the sequence below. Cal- 
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careous fine-sandstone layers, as well as mm- thin gypsum lamina, 
and fibrous gypsum in joints are frequently observed in the upper 
portion of this rock unit. 


The heavy mineral spectrum differs in a very characteric | 
way from the underlying rock unit due to a sudden increase of | 


garnet (fig. 1). 


Fossils : The Conularia Sandstone is comparatively rich in | 
fossils. Thin layers containing Sabellarifex are intercalated throug- | 
hout this sequence. In the lower portion flattened Conularia have | 


been found: Metaconularia cf. aspersa (LINDSTROM). 


According to LINDSTRÖM (1884, p. 47), and Horm (1893, p. 139), | 
M. aspersa occurs in the Pterygotus-beds of the Lower Ludlow | 
of Gotland. SLATER (1907, p. 20, 21) considers forms of the Lower | 
Ludlow shales of Shropshire as belonging to M. aspersa; BOUCEK | 


(1928, p. 82) however, considers them as belonging to the Got- 
landian Ludlow- and the Bohemian ¢-form « Conularia bilineata 


LINDSTRÖM ». SLATER describes a Conularia cf. aspersa from the i 


highest stratigraphic level of the Bala-Beds of Girvan. 


According to Moore & HARRINGTON (1956, F 61) the genus | 


Metaconularia is limited to the time Middle Ordovician to Upper | 


Silurian; according to TERMIER & TERMIER (1953, p. 1012) it is | 


limited to Ordovician and Silurian. 


Fragments of large, flat brachiopods (probably strophome- | 
nids) as well as imprints of Rhipidomella-like brachiopods are || 
frequently found in round fine-sandstone concretions. Only in a | 


few cases thin shell remnants still cling to these imprints. 


Hinge plates are not preserved. At one imprint of a ventral | 
shell a large muscle-field can indistinctly be recognized. It is, | 


however, not possible to decide whether it was fanshaped. 


Also in the middle portion of this rock unit the same bra- | 
chiopods have been found, probably belonging to Rhipidomella. || 
Furthermore : Lingula sp., Orbiculoidea sp. indet., ? enteron casts || 


of medusae (incertae sedis) (these fossils shall be described in a | 
separate paper). The upper portion contains Lingula sp. 


Origin : Lithology, type of sedimentation and fossil content | 


indicate a fully marine, littoral environment of deposition. 


Age Determination : According to the described fossil content, | 
the Conularia Sandstone is to be placed into the Upper Silurian. || 


According to SCHUCHERT & Cooper (1932, p. 133) and SHIMER & 
SHROCK (1949, p. 355) Rhipidomella in particular begins not before 
the middle part of the Silurian. 


NAUTILOIDEA SANDSTONE ............ Upper Silurian | 
? Lower Devonian) 
The Nautiloidea Sandstone has not yet been described or! 


defined as a mappable litho-stratigraphic unit in Jordan. BLAKE 
(1939, p. 63) mentions nonfossiliferous, green, micaceous sandstones 


| 
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of unknown age near Mudawwara which may correspond to a 
portion of the rock unit described in the following. 


Type section : The type section has been compiled from expo- 
sures approx. 20 km E.NE Mudawwara, and from the Tubeiq 
Mountains in SE-Jordan. 


Lower Contact : The contact between the Conularia Sand- 
| stone and the overlying Nautiloidea Sandstone is masked by the 
Quaternary of the plain of Mudawwara. It is tentatively placed 
| approx. 80 m above the salt-bearing horizon of the Conularia 
| Sandstone. 


| Upper Contact: Thé Nautiloidea Sandstone is unconformably 
| overlain by Mesozoic clastics in the western Tubeiq Mountains. 

| Near Kilwa, in the SE-corner of Jordan, the upper 150 m of 
the Nautiloidea Sandstone mark the facies-transition to a conti- 
nental depositional environment again. A few marine interca- 
f lations, however, still bear orthocone nautiloids. This transition 
zone is unconformably overlain by arenaceous, calcareous and 
| silicified sediments of the Cretaceous. 


Thickness : The thickness is estimated to be about 300 m. 


Description: Alternating flaggy, manganese dotted fine- 
} sandstones and limonitic, dark brown-red, micaceous, shaly fine- 
‘sandstones compose the lower portion of this unit. 
| A monotonous sequence of thin bedded sandstones, shaly 
| micaceous fine sandstones, manganese dotted fine sandstones, 
ripple-mark plates, Sabellarifex-bearing strata, and some gypsum 
in cm-thick intercalations forms its upper portion. The transition 
zone at Kilwa consists of approx. 50 m redbrown argilaceous 
sandstones, approx. 30 m greybrown, coarse- and medium-grained 
f sandstones with Sabellarifex and nautiloids, and, on top, of 
| approx. 40 m brown, coarse, crosbedded sandstones. 


| Fossils : The following fossils were collected, particularly in 

i the darkbrown, shaly sandstone intercalations, about 20 km E.NE 

of El Mudawwara : 

. Fragments of chitinophosphatic shelled brachiopods, indet., 

. ? Pentamerida imprints, indet., 

. Imprints of small Orthotetines, 

. Crinoides and their sections preserved in soft limonite, 
indet., 

. Imprints of pteriides (indet.) of Silurian-Lower Devonian 
type, 

s EDU moulds of modiolopside shells cf. Modiolopsis sp. 
indet., 

. Internal moulds of orthocone Nautiloidea with central si- 
phons; the shape of the siphon-sections is, however, not pre- 
served, indet., 

8. Parts of a Homalonotide pygidium, indet., 

9. Cheek spine of a trilobite, 

0. Shillage of trilobites, poorly preserved in limonite matrix, 

indet., 
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11. Tracks of gastropods, 

12. Cf. Bifungites sp., 

13. Vertical, U-shaped burrows, 

14. Branched burrows. 

15. Traces of (?) floating arthropods (? trilobites), 
16. Indeterminable tracks. 


The homalonotide-pygidium indicates that only the strati- | 
graphic level Middle Silurian to Middle Devonian can be taken | 
into consideration. According to DEcHASEAUX (1952, p. 319), Modio- | 
lopsis occurs up to the Devonian, the main occurrence of this | 
fossil, however, is during the Ordovician and Silurian. Text books | 
such as ZITTEL (1924, p. 428) and Summer & SHROCK (1949, p. 409) | 
indicate these periods only. | 


Origin : The marine, littoral depositional environment pre- | 
vailing since the Lower Ordovician still continues during the | 
deposition of the Nautiloidea Sandstone, as indicated by its litho- 
logy, type of sedimentation, and fossil content. At Kilwa in SE- | 
Jordan, some nonfossiliferous, redbrown, coarse grained sandstone 
intercalations in the upper portion of this unit mark the beginning | 
of a continental influence again. | 
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Age Determination : On grounds of the fossil content, an | 
Upper Silurian age has been attributed to the Nautiloidea Sand- | 
stone; its upper portion, however, may reach into the Lower | 
Devonian. 


MASSIVE, WHITE SANDSTONE ......... ? Upper Jurassic | 
Lower Cretaceous | 


This unit bears some lithologic similarity with the Lower | 
Ordovician, Massive, Whitish Weathered Sandstone (p. 115), a por- | 
tion of which was described and named « Ram Sandstone» by | 
A. M. QUENNELL (1951, p. 96). QUENNELL includes the herein de- | 
fined Mesozoic, Massive White Sandstone in his « Ram Sand- || 
Stone », and erroneously correlates this « Ram Sandstone » via | 
Petra towards N to Zerqa Ma'in. As observed during mapping, | 
however, the Mesozoic, Massive White Sandstone overlies un- | 
conformably all above described Paleozoic sandstone units. Con- | 
sequently, in parts of South-Jordan, it forms the upper portion || 
of QUENNELL’s « Ram Sandstone ». It is for these reasons, that the | 
Massive, White Sandstone is to be considered as a separate strati- | 
graphic unit. 

Type Section : The Massive, White Sandstone is well exposed || 
approx. 3 km S of the station Ras en Naqb, where the type section | 
has been taken. It forms the middle part of the steep escarpment || 
here, and can be traced along the escarpment to SE and NW. 


Lower Contact : Whereas the regional dip of the Paleozoic | 


sandstones is gently E.NE to E, the Mesozoic sandstones including || 
the overlying limestones dip regionally NE. This angular un- 


l 
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conformity is responsible for the fact, that in the West of South- 
Jordan the Mesozoic, Massive White Sandstone overlies Cambrian 
and Lower Ordovician Sandstones, while further to the E pro- 
gressively younger rock units of the Paleozoic are found under- 
| lying the Mesozoic. At the escarpment close E of the road Ras En 
Naqb- Quweira for example the Massive, White Sandstone over- 
| lies the upper third of the Lower Ordovician, Bedded, Brownish 
| Weathered Sandstone; approx. 50 km SE at Batn El Ghul, the 
same Massive White Sandstone overlies Upper Silurian Conularia 
Sandstone. 


Upper Contact : The upper contact is gradational. It has been 
| placed where grey-violet sandstone streaks and layers appear, 
. mostly forming a steep slope. 


| Thickness : The thickness of the Massive White Sandstone 

| increase from approx. 40 m in the W to 60 m-80 m in the center 
of S-Jordan, and decreases from there gradually to zero in the 
' area E of Kilwa. 


Description : This unit is composed of massive to thick bedded, 
often crossbedded friable, medium-and coarse-grained sandstone. 
The sorting is poor; gravel in streaks and lenses, and scattered, 
well rounded quartz pebbles are frequent. Clay galls and lenti- 
cular, up to 30 cm thick layers of light-grey shale occur, particu- 
|?’ larly in the upper portion. The weathering shapes are smooth and 
| rounded. The heavy mineral spectrum is characterized by the 
nearly complete absence of garnet, and by the low hornblende 
content, and can thus be distinguished from the heavy mineral 
distribution in the underlying sandstones of the Paleozoic (fig. 1). 
| Fossils: So far, no fossils could be found in the Massive, 
| White Sandstone. 

Origin : Apparently reworked, arenaceous materials of the 
underlying Paleozoic sequence are the essential constituents of 
the Massive, White Sandstone. It could not be ascertained, howe- 
| ver, whether the redeposition occurred in a terrestrial-fluviatile 
| environment, or during a marine transgression. 
| Age Determination : Because of the angular unconformity 
| with the underlying Paleozoic sandstone series, and because of 
the gradational contact with the overlying rock unit of ? Upper 
. Jurassic-Lower Cretaceous age, the Massive, White Sandstone 
' has tentatively been allotted to the ? Upper Jurassic-Lower Cre- 
_ taceous. 


VARI-COLOURED SANDSTONE .......... ? Upper Jurassic 
Lower Cretaceous 
? Lower Cenomanian 


The Vary-coloured Sandtsone represents ? Lower Cenomanian 
| or forms probably the greater portion of, the « Wadi Hathira 
| (Kurnub) Sandstone » (S.H. Saw, 1947) = « Hathira Sandstone 
| Formation » (WErzEL & Morton, 1958) = « Kurnub Sandstone » 
| (QUENNELL, 1951). D. J. Burpon (1959, p. 37) describes nonfossili- 
ferous, terrestrial, multicoloured « Kurnub Sandstone» from 
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South-Jordan, where it is shown on QUENNELL’s geological map 

1/250 000, sheet Ma'an (1956). It cannot be gathered for sure from 

Burvon’s description, whether this « Karnub Sandstone» also 
includes the herein separately treated Massive White Sandstone. 


Type Section: The Vary-coloured Sandstone can be traced | 
in South-Jordan along the upper part of the escarpment of Ras | 
En Naqb. The type section has been taken approx. 10 km NW of | 
Batn El Ghul (4- 1124 m). | 


Lower Contact : The contact with the underlying Massive, | 
White Sandstones is gradational. It has been established where | 
the first violettish colours appear above the Massive, White Sand- | 
stone. | 

Upper Contact: The upper contact is clearly marked by | 
hard, yellow-whitish marlstones and massive, dolomitic limestones 
above the clastic series. 


Thickness : The thickness varies between 70 m and 90 m in 
the W, and between 130 m and 150 m in the center of South- | 
Jordan. From there towards E, it decreases to a few meters at | 
Kilwa. 


Description : Dominantly medium and coarse, poorly sorted | 
sandstones with much gravel, and angular pieces of hard, re- | 
worked shale form the lower portion of the unit. Lenses, streaks, 
and layers of violettish, greenish, bluish and redbrownish sand- | 
Stones, and intercalations of light-grey shales appear, increasing | 
in number towards the top. 

In the middle portion, medium- and fine-grained, poorly | 
cemented sandstones prevail, intercalated with some hard, strong- | 
ly ferrugineous, quarzitic layers. | 

The upper portion is characterized by the gradual increase of | 
sandy, friable, shales, and calcareous argillaceous fine-sandstones, | 
frequently containing disseminated rock salt, and fibrous gypsum | 
along bedding planes and in fractures. | 


Fossils : Indeterminable plant remnants and agglutinant fora- | 
minifera have been found in the upper portion of this rock unit. | 
Approx. 30 km W.SW Kilwa, a well preserved flora was disco- | 
vered in hard, white fine-sandstones: cf. Ficus, cf. Persea, cf. | 
Sassafras, cf. Magnolia, cf. Sapindacea. | 


Origin : The type of sedimentation, the presence of calcareous | 
sandstones, the rock salt and the gypsum content together with | 
the agglutinant foraminifera point to a partly marine origin of the 
Vari-coloured Sandstone. | 


Age Determination: The Vari-coloured Sandstone occurs | 
on the Zerqa-river in North-Jordan above proved Bathonian | 
(Cox, 1925; Murr-Woon, 1925; BLAKE, 1939, p. 69; QUENNELL, 1951, | 
p. 98, 99), and below Cenomanian (same authors). A correlation | 
can be established on grounds of lithology and stratigraphic posi- | 
tion along the E side of the Dead-Sea - Wadi Araba Graben to | 
the S, and along the escarpment of Ras En Naqb to SE. 
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For these reasons, the Vary-coloured Sandstone of South- 
Jordan has been tentatively placed into the ? Upper Jurassic- 
Lower Cretaceous. Its upper portion may reach into the Lower 
Cenomanian, as indicated by the plant-fossils. 

The sedimentation of clastics prevailing during the ‘Paleozoic 
and Mesozoic ends with the Vary-coloured Sandstone. Dominantly 
calcareous sediments of the Cenomanian, ? Turonian, and Maes- 
trichtian, considerably reduced as compared with the time equi- 
valent sequence in Central Jordan, appear above the arenaceous 
series. 


PALEOGEOGRAPHY 


Lithology and type of sedimentation of the Cambrian sand- 
stones in South-Jordan indicate a terrestrial environment of 
deposition. 

Well rounded pebbles of basement rocks and quartz, and the 
position of the gravel intercalations point to a fluviatile transport 
of the clastics. From the continuous, parallel bedded strata, and 
from the level contact plane on the basement, it can be derived 
that the area of deposition has — at least temporarily — been 
covered by water, enabling the supplied clastics to spread evenly 
and uniformly over an extensive area. Channel fillings or lenti- 
cular sedimentation indicating an exclusively fluviatile environ- 
ment are missing, in particular in the lower portion of the Cam- 
brian sandstones. The very low pelite content, and the nearly 
complexe lack of stratification in the upper 200 m of the Cambrian 
sandstones might be considered as a sign of a relatively swift 
supply of the clastics. 

From these observations it can be concluded that a Cam- 
brian, intracontinental, epirogenetic depression existed which tem- 
porarily was covered by water, and into which great quantities of 
arenaceous material were transported by rivers. 

The fluviatile supply of clastics prevailed during the Lower 
Ordovician. The deposition, however, occurred, at least tempora- 
rily, in a marine, littoral environment, as is indicated by the thin 
shaly intercalations with trilobite tracks. 

While according to our present knowledge the southern edge 
of the marine Cambrian ingression is to be found in the area 
between the Dead Sea and Petra, the ingression has considerably 
advanced towards S, or SE, during the Lower Ordovician. 

The Bedded, Brownish Weathered Sandstone does not show 
any signs of a marine depositional environment. It probably was 
deposited during a regression phase of the oscillating, however, 
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generally southwards advancing ocean during the Ordovician. 
This interpretation is supported by the dune sandstones found 
in the upper portion of this rock unit. 

Above the dune sandstones, a fully marine depositional envi- 
ronment is proved by the Graptolite-bearing rock unit. 

The absence of coarse clastics, the predominance of well 
sorted, fine sandy sediments, and the occurrence of pelitic depo- 


sits permit the conclusion that a gradually advancing ingression | 


into a flattish hinterland has taken place. 
The thin rock salt and gypsum layers show that even chemi- 


cal precipitation occurred, probably in lagoons or bays which | 


eventually were separated from the sea. 


These rock characteristics together with the fossil content | 
clearly indicate a marine neritic and littoral, depositional environ- | 


ment during the Upper Ordovician, Silurian and ? Devonian. 


By means of the very few fossil known from Saudi-Arabia | 
and from the southernmost Negev (Prcarp, 1953, p. 179) it cannot | 
be decided exactly how far the ingression has advanced into the | 
« Arabian-Nubian Massif» (Picarp, 1943, p. 45). It is certain, | 


however, that it has advanced far across the South-Jordanian 
border. DIENEMANN (1915, p. 26) e. g. mentioned black shales with 
Diplograptus amongst the fossils collected by BLANCKENHORN from 


the Hedjaz Railway in the NW of Saudi-Arabia, and v. GAERTNER 
& ScHURENBERG (1954, p. 54-61) mention Brachiopods and Cruziana | 


from Ordogotic strata of the same area. 


No sediments have been found indicating any deposition | 


during the time interval between the Upper Silurian (? Devonian) 


and the ? Jurassic-Lower Cretaceous. It is therefore questionable | 
whether in South-Jordan Upper Paleozoic, Triassic, and Jurassic | 
sediments were deposited as it partly occurred in North-Jordan. | 


The Paleozoic sandstones of South-Jordan were regionally | 


tilted gently E.NE before the deposition of the Mesozoic clastics. 
This epirogenetic movement probably introduced a period of 
regression and erosion. 

During this period, the Paleozoic clastics in the W of South- 
Jordan were eroded down to the stratigraphic levels of the Cam- 
brian and Lower Ordovician sandstones. In the E, Upper Silurian 
and maybe Lower Devonian sandstones were stil preserved 
before the deposition of the Mesozoic, Massive White Sandstone. 

The contact plane of the Mesozoic sandstones with the diffe- 
rent rock units of the Paleozoic does not show any considerable 
relief, probably due to an extensive peneplanation preceding the 
deposition of the Mesozoic clastics. 

The lower portions of the Mesozoic sandstones are mainly 
composed of reworked and redeposited clastics of the underlying 
Paleozoic rock units. It is not yet determined whether this rede- 


position occurred during a marine transgression, or in a terres- | 


trial-fluviatile environment. Definetely marine intercalations in 
the uppermost portion of the Mesozoic clastics (Lower Creta- 


ceous- ? Lower Cenomanian) however show that at this time the 
ingression had advanced to S-Jordan again. 
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The dominantly calcareous sequence of the Cenomanian, the 
? Turonian and the Maestrichtian, which in comparison to Cen- 
tral- and North-Jordan is considerably reduced and incomplete, 
indicates that during these periods South-Jordan was again situat- 
ed in the oscillating, neritic and littoral Tethys. 
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lurassique du NW Syrien ..........:..............4. (LS) 
Kafer Roumane (poudingues de ..) ...................... (LS) 
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B nemiceras syriacum (Niveau à...) ...................... LS) 
o R CSSS PP EE TR eer EE rS (Je) 
BCornub : Usdom, Utluk, Hosb, ..., Series 2.0026 ever. coss (Je) 
| Kourt Farmuz (Kafer Muz) volcanics .................... (Si) 
Kufrinja (Wadi) : boulder beds, boulder breccias, near... .. (Je) 
BI OObB TorinalOtt axenic Parkas dame ta Poe C IUS (Si) 
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maebes vertes (125 «oni ets 33 og ciun FE osnoress Pens (Si) | 
Roches vertes du NW de la Syrie .................. ees (LS) | 
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S&nnine (Calcatre. lités- duradadaametl atout. ab MUT D (LS) | 
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